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T0 THE RIGHT HONOURABLE 


Sr. THO. CHICHELET Ke: 
Meſter-General of the Ordnance, 


and Armory, and one of His 
MAJESTIES woſt Honou- 
rable Privy Council. 
Right Honourable , 
a22D Ack your Par- 
'W don for prefixing 
y to this little Book 
UL? yourgreat Name; 
Great in it ſelf, Great in the 
' Honourable Charge you 
bear of Grand Mafter of the 
: Artillery. You have been 
the Author's Patron, and 
| AZ you 


The Epiſtle | 
you are like to protect His, 
as well as Himlelf, for they * 
will all be Yours. This - 
TrEamiISE tells you of the 
Modern Fortifications uſed | 
here, and in all Neighbour:- ' 
ing Countries, and gives 
moſt eafje Rules for their 
Deſcription, indeedtoo Me- 
chanical, it being calculated. 
for the meaneſt'underſtan- 
dings. If this Nation ever 
receive Damage by ano-. 
ther'. it will be for want of. 
Knowledge and praQtice of ./ 
Military ' Diſcipline', and 
Arts, there being few Sol-: 
diers of note ih the Frenth) 
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Dedicatory. 


| Army , but underſtand 
2 their Pal neſs,and theTerms 
* of Fortifications and Gun- 


zery, and can diſcourle of 
Attaquing and Defending 
Towns Ala mode. 

The old Engliſh Valour is 
ſill the Phang AndI could 
heartily wiſh the Gentry of 
an ( taking Example 
from your Honour ) were 
more inclinable to breed 
their Sons to Military Em- 
ployment,and fit themto be 


| Inftraments for the ſafer 
and glory of their King = 


Fam I thought it naw 
| time to colle& theſe Pre- 
cepts, | 


The Epiflle ; 
cepts, moſt whereof were | 
formerly writ for my Son's | 
Inftrufions, and now pub- | 
Hſhed for the Ends afore- 
faid; and have given plain 
Rules for the caſting up 
the Floors, and carrying on 
the work, for making any _ 
new, or mending any old 
Fortification. 
| Thavebeen and am pre-. 
iis a large and coſtly 
iece for your Honours 
view, of all the forms of 
Fortifications, and Models 
of all forts of Engines of 
W ar , of what nature ſo- 
fever , in fair Prints, that 
have 1 


: Dedicatory.. 
7 have been made or inven- 
ted to this day, to the 
end thatHis Miyjefiy, Your 
Honour , and Officers of 
the Ordnance,may ſee what 
has been done, and all In- 
genious perſons that buſy 
. themſelves about ſuch In- 
ventions for the good of 
their Countrey , may be 
prevented to do what has 
been formerly acted , and 
His Majeity, and your Ho- 
'nour freed from the impor- 
'tunities of Novel Preten- 
ders, and thereby not one- 
 Iyreapgreat Quiet, but fave 
7 much a 
7 Co 


The Epiſtle 
Beſides, Strangers that fill 
our Ears with Notions of | 
Fortifications , ſhall finde 
they- are overdone. many 
Bars length by others, and 
ſhall defiſt from invading 
the Provinces of thole able 
Artiſts already imployed. 
But this W ork will require 
both  confiderable Aſſi- 
ſtance, and Time to finiſh 
it, vir, itis great pleaſure 
to me that [ have this occa- 
fion publickly to acknow- 
ledge: the many and great 
Obligations - wherein I 
ſtand; bound to your Hec- 
nourable Favour , and o-, 
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2 penly toprofels that inward 
* Gratitude, which (God wil- 


ling ) I ſhall endeavour 
to ſhew upon all occaſions. 
God keep you from all 
Misfortane here, and give 
you cternal Happineſs here- 
after; ſo heartily prayeth 


Your Honours 


Deyoted Servant 


Tower March 27, T7 
69s, 227 Jonas Mook, 


— 
SEASSSSSE<< 


A Table of the Contents of 
this Book. 


"0 


CHAP.I, 


Of certain Propoſitions needful to 
| be known. 


f.1. To draw aStreight Line on the 


Ground. Pag. I 
2. To Ere@ Perpendiculars either on 
Paper or on the Ground, 2 


3. Tolafall Perpendiculars either on 
Paper or on the Ground. 3 
4.' To weaſure an Angle on either. 2 
5. Tolay down an Angle on either, 4, 
6. Todraw parallel lines on either, 5 
7. To divide a Line into any parts. 
'®; -To: take the Plat of any Town or 
Place, 
9. Of Regular Figures their Natures, 
and how to lay them down on Paper 
or the Ground, 


? F 
IO, Of ' : 


1 8 
. 


I 
2 


df 


— WS ® CY 
VBA IO Q& I'm n+Þ ww 


The Contents. 


& 10; Of Meaſures, The Engliſh Foot 


compared with Forreign Meaſures , 
and of plain and Diagonal Scales, 9g 
11, The Dimenſion of plain Superfi- 
cies, I5 
12, The Dimenſion of Solid Bodies, 


i5 
CHAP. II. 


Of the moſt Modern Fortifications 
of Regular Fignrer, 


$ 1. Of Regular Fortifications. 16 
2. TheTerms and Angles relating to 
the Principal Ground-line of any Re- 
gular Fortifications. 17 
General Rules or Maximes. 19 

The ConſtrutFion of the principal 

or Ground-line of a Fort. 2k 

#1, After the Italian way, 21 

2. Afier the French way, 24 

< 3- After the Dutch. 27 

14: After Count Pagan, and his 
Majeſties Alteration. 32 

5: Of laying down upon the ground 
any of the former Fortifications, ei» 
ther with Inſtrument or without. 38 


\ 


COLE TT 
Kb. Go. St" ed" 4691 
OO en OS 

PRE 


£5 NEURAL Wha? it n tk 3? nt hb af ant” oedl<r 


5026: I I ar cred Rees Cr Aerie, 7 
III === 
: om ADDED. LonnJ DEE AE On EE 
at I abate 5 - AR nt Db oo rage: 


The Contents; 


CHAP. 1IL. 


The uſe of a Foynt-Rule or SeCivr, | 
' for af cribing Fortifications,aud | 


_-forG nanery. - 


SEAS We RES $67, LAS 


$ 1. The Deſcription of the Lines. 41 
2. Of the Uſes of the Joynt-Rule. 4.7 . 

I, Of the Line of equal parts, 47® 

2. Of the Line of Chords. 48 

1. of the Line of Polygons, 49 

\ 3 4+ Of the Lines of F ” Y 


| Oy. . 7 
= T $e of the uſe of the Line of Fl 
h che Bo $5. 
[] 6. Of the Lines for Guns, and 

« weights of Shot &+ Powder 's 5. 


F 


'E H AP. IV. E 
bf the Rampire, Parapets, Tenailty 
. Datch, and Covert-baye - 


3 1. Of the Rampive: | 57. 
- Of the Dimenſions ind fnfira - 

of Rampires, Parapets, Ditch, Co- 
vert-04j 


The Contents. 
vert-way, and Breit-work. 60 

© # 3. ' Rules to caſt up the Solidity of the 
, © Rampire, Parapet, together with the 
b Parapet of the Covert-way, and to 
proportion the Wideneſs and Depth 
; of the Mote. | 65 
>” 4. How to build up any Fort, and 
bt” how to make an Eſlimate of the Coſts 


Fey and Money that will be required to 
47 do the ſame. 74. 
a8 * s. To krow how long a Work will be 
49. in finiſhing , how many men muſt 

at. work to do it in the time preſcribed, 
50 : and the Manner to be obſerved in 


* Ine. : working. 79 
55 6. Works uſually mzade within the 
Forts, as Platforms, Cavaleers,Caſe- 
mats; And Works out of the Fort, as 
Ravelins, Horn, and Crown-works, 


'# and the like. 8 
= CHAP. V, 

FJ Of Irregular Fortifications. 8g 
C © CHAP.VI. 

_ Of the Defence of a Fors. 96 


-w4j CHAP, 


The Contents. 


CHAP. VII. . 
Of Befieging Places. 102. 
CHAP. VIIT, 


Of the way and manner how to Be. 
frege, Attaque, aud Defend a for- 
tified Town or Place, tranſlated 
out of French. 108 


A Table of Angles. 120 


.:- 
- BB HEH GIS 
22 E MODERN 
FORTIFICATION. 


Ze. 

Ir 

od CH A P. I. 
GS Certain Propoſitions needful to be 
B known, 


—_—— 


W— 


dg 1, To draw a ſireight Line upon the 
: Ground from a to b. 


S both Marks aand 6 faſtening oneend to a, Fig. 1. 
. ſtrain the Chord to 6, and make a Lock- 
, fpicor Trench with a ſharp Spade ; but if it 
be longer; then {train the Line towards 6, one 
—» holdinga Stake or Picquet {o upgight at c, and 
moving of it to and fro, till at laſt a, c,and þ jo; , 
' tay bide one another, and ſo one Length after 
; another till you come at 6. But ifany Hill or pig, ;. 
riſing Ground be betwixt 4 and b , then muſt 
there be two Picquetts held at c and 4, ſo that 
from 4, c ſhall cover a, and from c, 4 ſhall cover 
: & Ang note, that in direing one another no 
_ B Words 


lf the Length of the Chord will reach 


-. 
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CHAP. TI. 
Certain Propoſitions needful to be 
known, | 


— 


0 1, To draw a ſireight Line upon the 
Ground from a to b. 


F the Length of the Chord will reach 
both Marks 4 and 6 faſtening oneend to 4, 

. ſtrain the Chord to 6, and make a Lock- 
ſpic or Trench with a ſharp Spade ; bur if it 

' be longer, then ſtrain the Line rowards 6b, one 
holding a Stake or Picquet fo upgight at c, and 
-. moving of it to and fro, till at laſt a, c, and & 
* may kide one another, and ſo one Length after 
another 'cill you come at 6. Burt ifany Hill or 
riſing Ground be berwixt 4 and þ , then muſt 
- there be two Picquetts held at c and 4, fo that 
from 4, c ſhall cover a, and from c, 4 ſhall cover 
+6, And note, that in direting one another no 
G B Words 


» 


p -, 


Fg. 


Fig. 


Modern Foztification, | 
Words muſt be uſed, but onely Signs of the 
Hand. | 


0. 2, To ered Perpendiculars, either 
on Paper, or upon the Ground, from 
axy Line given. 


Firſt on Paper, from the point 4 take equal 


| diſtances ab. ac. upon the Compaſſes to above 


halt the Line, and from & and c ſtrike Arches 
croſſing atd; da is a perpendicular : or upon 
the end of the Line a open the Compaſles, and 
ſetting one foot in a, reſt the other at þ,and croſs 
the line with that opening at 4d, and make an 


* Archat c, lay a Ruler by band, and croſs the 


Arch atc. c 4 is a perpendicular. 

Secondly, upon the Ground, it may be done 
by a large Carpenter's Rule or Level ; or after 
the former manner, taking with your Line equal 


- diſtances ro b and c, and then by other equal di-. 


ſtances to 4. Or it may moſt ealily be done by . 
a Onadrant or other Inſtrument, ſetting the 
Sights upon the beginning of the Inſtrument, 
took upon the ſtraight line given, and then turn- 
ing the Sights to 90 degrees let ſome ſet a Pic- 
quet forwards in that line which will be perper: - 
dicular; Or laſtly, by the Foot-chain fer off 
40 Foot from the point 4 to 6, and taking 50. 

Foot in one Chain trom þ, and $o foot froma 
crols them at c,c 4 is a perpendicular, for 5., 
4+ 3, deſcribes a right angled Triangle, 


$. 3; 


Modern Foztification, 


0 3, From any point above a Line to kt 
fall a Perpendicular either upon the 
Paper or the Ground. 


At 4 either with the Compaſſes, or with a 
Line or Chord croſs the Line given at 6 and c, 
divide the diſtance bc into 2 equal parts in d, 
4a d is a perpendicular, 


$9, 4 To meaſure an Angle either on 
Paper, or on the Ground, 


Every Angle is meaſured by that part of a 
Circle deſcribed on the angular point, intercep- 
ted betwixt the Lines of the Angle, Every Cir- 
ele, whether great or ſmall, is divided or con- 
ceived to be divided into 360 degrees. Every 


©, Degree into 60 Minuts : a Quadrant into go?. 


Theretore, it the Angle, for Example, be 30?, 
it will be ſo from a Circle of 1. 10. or 100 foot 
Radius. You muſt have a Circle ſo divided, or a 
Semicircle called a Protraftor, or a Line of 
Chords whieh has the degrees projeRed on a 
ſtraight Line , by any of which you may mea- 
fare an Angle as followeth. 7 | 

| Let the Angle on Paper be 546, place your 
Pcotrattor or Circle ſo on 4, that the beginning 
thereof may lye.on ab, the degrees intercep- 
red by 4c is the Angle, and is here 42% But 
by a Line of Chords, you muſt take 60? de- 


; . greesirom it, and deſcribe an Arch 4c , rake 


B 2 bc 


- 


Fig, 8. 


Modern Fottification, 


be with your Compaſſes, and that diſtance ap- 
plyed to your Scale will ſhew 42*. _ 

Upon the Ground place your Circular [n- 
ſtrument or Quadrant over the Point 4, and 
tarning your Sights to the Picquett þ, with the 
beginning of your Inſtrament tix it there, then 
turning your Sights to the Picquet c, you will 
find intercepted 42%, If youule a Quadrant, 
and the Angle be above 90?. then turn the Edge 
of your Quadrant to you, and the Sights tur- 
ned to the other mark, will ſhew the degrees of 
the Angle, 

But it you have no Inſtrument by you, mea- 


: ſure out 3o Foot on either Line to þ and c from 


the Angle 4, and find the Length trom þ toc, 
which Length look in the Table of Angles, and 
It gives you the Angle ; ſuppoſe it was 2 x Foot, 
6 Inches, the Angle will be tound 42*. 


0 5» Tolay down any Anele given either 
on Paper or the Ground. 


This is but the back way of the former, and 
1s done by placing the Circle, Circumferentor , 
or Inſtrument, on the point of the Line gi- 
ven 4b, and marking the Picquett, there 
make your mark , and draw out the Angle 
given, 


p 6. 


Modern Fottification. 


' 8 6. To draw a Parallel-Line to any 
other Line given at any diitance ree 
quired, either on Paper, or the 
Ground, 


Firſt on Paper. Suppoſe it be required to 
make a Parallel to a6 at c, ſet your Compaſſes 
in c, and take the neareſt diſtance to the Line 
a b, with which, ſetting one point in any conve- 
nient part of the Line ab, deſcribe part of an 
Archatd, c d will be parallel to 4 6. 

Upon the Ground, take-the neareſt diſtance 


Fig. 9. 


from c to 46, and at a convenient diſtanee raiſe Fig. 10, 


a Perpendicular on the Ground to 4b, as bd, 
meaſure the ſame diſtance of ac, and ſet it off 
from b to d, by cand d draw a Line which ſhall 
be parallal ro 4 6, 


þ 7, To divide a Line given either 
on Paper or on the Ground , into any 
rumber of equal or unequal Parts, or 
like to any other Divided Line, 


Firſt on Paper. The TL.ine «6b ispiven to be 
divided into 5 Parts, as the Line cd, which is 
taken ar liberty, and was farſt cut into 5 Parts , 
upan the Point c draw out a Line, making an 
Angle with c a, make c f equal to 46, joyn 
the extremities f and 4, and draw paralle] Lines 
through the 4 Points of & 4, which ſhall divide 


B 3 ab 


Fig. Il, 


Fig, 12, 


Modern Fottification, 


a 6 ins equal Parts: This way is to be uſed 

when the Line given is longer then the divided 
Lane. _ * 
But if , b be ſhorter then the Line c d divi- 

ded, then take ab in your Compaſſes, and make - 
an Arch above d at f, and from c draw a Tan- 
gent, cf : The neareſt diſtance of the Diviſions 
c4 tothat Tangent are the Diviſions of ab, 
as you may ſee in the Figure. 
ways grounded upon the ſecond Propoſition of 
the Sixth of ZExclide, well underſtood, demon- 
ſtrates the Operations of the Seor or Joynt 
Rule, 'and many other uſeful Propoſitions. 


Theſe two 


But to divide a Line upon the Ground, meaſure 


Fig. 13, 


any Town 


fred. -* 

Pradtice over-does any Directions can be 
given , let the Scholar begin with any cloſe or 
ſmall parcel of Ground : ' Suppoſe 4 bc be a 
ſpot of Ground to be laid down, having with 
you any Inſtrument to take Angles, or by the 
Chain, as in Prop. 4. beginning at a , take the 
Angle c a b, which you will find tobe 64 de- 
grees,then meaſure with your Chain from a to 6, 


it exatly into Feet and Inches, and divide it 
by the number of Parts you would cut it into, 
then meaſure out the P 


arts by the Chain or 
| Lineaccording]y. | | 


0 8. To take the Platt or Plant of 
' or parcel of Ground de- 


which 


”_ 


Modern Fottification, 


' which may be 912 Feet, which ſer down in 
your Note; then proceed, and by your In- 
ſtru-1:1nt ar b take the Angle # bc, which you 
will tind to be 40 degrees, and meaſure þc 845 
Feer, and the Angle bc a 76 degrees, and c 4 


604 Feet. Having done this upon Paper to 
deſcribe and delineate this Platt draw 4 e at 
length, upon 4 deſcribe the Angle of 64 de- 
grees, and draw d f, this Angle repreſents the 
Angle a upon the Ground, by any convenient 
Scale of equal parts rake with your Compaſſes 
912 and ſet it from @ to e, ate ſer off an Angle 
of 40 degrees, and draw e f, fo doth the 
Figure d e f repreſent a 6c, and by the ſame 
Scale you made uſe of you will find e f 845 
and fd 604. 

After go to harder Platts, all the whole con- 


| ſiſting in the Angles and Meaſure of the Sides , 


which being carefully laid down will perform 
whar is delired , imitating and laying down on 
Paper the Turns and Crooks of the Ground as 
well as poſſibly may be. 


9. 9. Of the Regular Fignres , their Na» 
tures, and how by any Side given to 
lay thews down on Paper or on the 
Ground, 


Regular Figures are the Triangle, Square, 
Pentagon , Hexagon, Heptagon, &c. Divide 
360* by the number of the Sides propoſed, the 
Quotient is the Angle at the Center, the Com- 

*. 


plement 


7 


Fig.I 4c 


Fig. IF. 
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ement whereof to 180? is the Angle at the 


Do , and half of that is the Angle of the | 
Triangle at the Figure, as you may ſee in the * 


Pentagon. 
Regular Awugles at Angles at I 
Tiguress the Center. the Figure, 2 
$3 —— 0 [ 60 30 
WF: 1 =O} +5 
F ———| 72 108 [5 4 
: 6 +——- 60 I20 160 
Sides 
; 7 FI -43z-[12 8-3443-[64- 17% 
| 8—] 45 —1135 —[67z 
A [40 41/0 
Lo | -—"LTHG -0RE 


Now any Side or Line being given , if with 
a Protra&or or Line of Chords you ſet off the 
Angle at the Figure , and work ſo many times 
as your Figure has Sides , you may, if exatly 


done, encloſe the Figure : Or by ſetting off 


at both the Ends of the Line given the Angle 
of the- Triangle (which is always half the 


Angle at the Figure) and protra& two Lines, 


Their mceting will ſhew the Center of the 
Circle wherein the Side given may be inſcribed. 
Or, Laſtly, laying down the Angle of the 
Center of the Figure propoſed , with the 
Compaſſes take ſuch a diſtance from the Center 
of - the Figure, equally on both Sides of the 
Avgle, as may make that third Side near equal 


co the Side propoſed ; divide that third Side e- 
qually, and draw a Line throygh ir from che 


Center © 


the 
the 


the * 


Found Avorarpeys divided into 1co, 
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Center, fit each half of the Line given upon 
* the third Line, if it exceed or be ſhort, by 


Parallels on each end cut the Sides of the 
Angles , thoſe Interſe&ions will find the place 
where to fir the Line propos'd. All which 
ways you will find praRiſed in the 1 5th Figure, 


- as tro the Angles; and the ſame practice will do 


it upon the Ground. 


8. 10. Of Measures, The Engliſh 
Foot compared with the famous Mea- 
ſares of other places z and of plain and 
Diagonal Scales, 

To underſtand as near as poſſibly might be 
the length of each Foot of ſeveral Countries , 
] have taken great pains to reconcile the diffe- 
rences found in the Tables of Sne//zzs, Dogen, 
Mr. Greaves, Caſmmirns, and Ricciolins in his 


| Geography ; and have procnred ſeveral lengths 


from inquilitive Perſons , I have moiſtened the 
Prints, and tried above 60 ſeveral Papers of 


_thelength of Feet, and give you the following 


Table for the neareſt , wherein the Z»g/i 
Foot is ſuppoſed to be divided into 1060 parts, 
and the proportion to that is ſer down againſt 
the Places that each Countries Foot bears to 


1000, In the next Column is expreſt the pro- 


portion in Feet, Inches and Tenth Parts : And 
the laſt Colpmn 1s the proportion that each 
Pound at the ſeveral Places bears to the Englz/e 


d 
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A Table containing the Proportion that the _ 
Engliſh Foot, divided into 1000 parts, 
or into 12 Inches and Tenths,beareth to 
the Meaſures of other Countreys , and 
the proportion of a Pound weight Aver- 
dupois divided into 100 parts, beareth 
to the Forraign Pounds, 


= IHE of 
SS | 2129S 
France. | o Sd v ty ” Q 
oP|x*| 
Paris, the Royal Foot—1:068|1. 0:8} 93 
Lyons, the Ell there——/3:976|3.1 1.7] 1-09 
Bologn , the Ell — ——'2:076|2. 0:8 8.9 
The 17 Prowinces.| © | 
Amſterdam Foot —— —| :942[0.11:3| 93 
El--———!2.269]2.03:2 
Antwerp Foot- «946[0.11:3] 96 
Ell- —[2.273]2.03:3 | 
Brill, the Foot —--——1.103[t.01:2 | 
Dort, the Foot- -I.I84/1.02:2 b 
Rindland or Leyden foot1,03311,00:4| .96| |. 
Ell ]:.260ſz.o 3: | 
Lovain Foot m— ,958[0-11:4| .98 
þ p | 9 | | 
Mecklin Foot — — »919|0e11:0] .g98 
| Meddleburg F - 98 ;| 
Afraaleburg Foot .991jO.I1:9' ,98| 1, 


Ger- © 


£ _ 
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HER 
he Germany. 22| a3 |&Þy 
bs, ox] gqX|8 E 
to | Strasbrough Foot —— | -920ſo.11:0| .93 
nad | Bremen Foot— +964[0.11:6] .94 
2y- | Cologn Foot- ——| +95410.11:4] .97 
th | Franckford on the A1in 
Foot +9493] .11:4| .93 
El]— ——— |.o26 1,099 
= Hambrough Ell————-|1-905|r.1c:8] .95 
k, Leipfig Ell —— 2.26C[2,03:101.17 
Q Labeck Ell- ——|1,903[1,09:8 
x | | Noremburg Foot I.006|1.00:1Þ 94 
A Ell — —j2.2 £ 
ST. ; 7712.03:3 
93) | Bavarig-— — +95410,11:4 
og} [ienmg -— ——L,25 3]1,00:6| 93 
.9| {Spain & Portugal. 
 }Spaniſp Palm,or the Palm} 
9; of Caſtile. ——) +751[0.09:0] 99 
} The Spar Vare,or Rod, 
g8 being 4 Palms ———|3-004]3 ,00:0 
' The Foot is one 7 of the 
| Vare- I,.0O1[1,00;0f -: 
| Lisbon, the VAare -o—ſ2.75[2.09.0/106 
6 Vare at Gibralter ——|2.7 60 2,09;1[1-03 
9 The Toledo Foot +$99[0,10:7|1.90 
98 Vare 2.685]2,08;2 
98| || Roman Foot on the Mo-{ 
7er- | num, of Cofſutizes | ,967[0.T1:6!1427 


$900 00 0 GS URGES Ws LE ABLATION rs one CODES ATI GAIL EL AIC PA CAC FOI. ON SOA? 9 
-, $ if o Shes Wy ” F 
dy $584 2 BL abate dw” ws Y ; 
. <-> —_ a. . - 
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Turin the Foot - _ 


C airothe Cubit 


= 
Of Staslorus | 972 
Roman Palm for Buil- 
ding , whereof 10 
makes the Cauna——| .-32 
Boxonia FOOt-—— I-204 
Ell- | 2.147 
Pearch, whereof 500 to 
a Mile- [2.040 
Florence Brace, or Ell —| 1.91 3 
Naples Palm-————| ,861 
Brace———| 2,100 
Cauna ——.—-| 6.880 
Genua Palm — .$30 
Atantua Foot —| 1.569 
Afillan Calamus | 6.544 
Parma Cubit- _—_ ">. '-f. 
Venice Foot —— 7,1 53 
Other Places, 
Dantſis Foot ——-—— .944 
Ell —| 1,903 
Copenhagen Foot ———| .,g65 
Prage 1n Bohemia the 
Foot — 1.026 
Ripa the Foot — 1,831 
China the Cubit———| 1.016, 
1.062 


0.08:8 


2,01:7 
| 


12.0:5| 


2.0132) 
6.1035 


6.96:5 
fl C:4 
r.ol:9 


O.11:3 
t.10:D 
.L1:6 


f[,00.3 
[.09:9 
[,00:2 
[.00:7 


1,09:9? 


'001 0289 
182Y 917 


| 


1.02:4 1,27 


I.11:0 1,23 
0.09:6 1.43 


-09:6\1,42 | 
1.06:5!x,4- ; 
I .4qO , 
I.43|.” 
53] 


1.19 
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. tion, are the Pariſian, Rineland, and Venetian 
Feer, which our of the Tables with their Mul- 
42\. tiplecs to g are as followeth. 


4 : Pariſian. Riwneland, PFenetian. 
EE x. 1068, I. 1033. I. 1152, 
£ WM $f. 3130. 3. $066. #. $3908 
IE 3. 3204+ 3- 3099» 3» 3456 
2: 4+ 4273» 4+ 4133». 4+. 4608. 
L053 $Foe $340 Fo. FISG» Fo 5760» 
6. 6403, G6. 6199, 6. 6912. 

EY 7. 7477» 7+ 7233- To 8064» 
k 8. 8546. . 8. 8266, 8, 9216. 

9 


6 9. 9613, . 9299, 9,10368. 

The Uſe of theſe Tables are plain. Suppoſe 

F 800 Fenetzan Feet were propoſed to be turned 
2 into Engliſh Feet, againſt 8 I find 9.2, and a- 

The © gain{t 


> EE Tract =. þ 2H ]-5t, 
Al HEJH 
2 2D | EE Rf 
& CY "6. 3 4M =; 
|! | The Perſian Arach--——/3.19713.02:3 
Twrkiſh Pike at Conſtan- | 
tinople the Great [2.20C[2,02:4| .56 
© | The Greek foot- I.007]1,00:;1 
” Aeonton's Univerſal foot, 
| or a Pendulum that 
will vibrate 132 times 
in a Minute —[0.67510.08:1 
5 ; ; 
43 The Meaſures moſt made uſe of in Fortifica- 


= 
Vo 
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gainſt 80. 92.1, and againſt 800, 921.6 Eng. 


liſh Feet : ſo that $800 Venetian Feet make: 


Engliſh 921 and a half : and 985 Rineland feet 
make 1017S Engliſh, go6-929.9 25 
| 80-82,6 

 $=5F.1 

1017-0 


The French Accompt by the Toiſe or Fa- + 
thom, which is fix of their Feer for a meaſure in 
Fortification ; the Dutch by the Rodd, which _ 
15 12 of their Feet ; and we in England gene _ 
rally by a Rodd of 1 6 Feet and a half, which is 
not ſo good as to meaſure by the Rodd of Ten 
Foot, then 720 Feet is 72 Rodds. The Yer 
tan account by the Pace, 5. Feet to a Pace, al 
which is of abſolute uſe for the comparing For... 
raign Meaſures with ours. 

The next thing obſervable are Scales fitted 
for Meaſure , and are had upon every Ruler, 
ſuch as are the Scales in Figure 15th, are called 
Plain Scales , any part of a Line divided into 
Ten parts, and one of theſe parts again divided 
into xo ſmall parts, and ſo numbred into 10, 20, 


30.40.50. 60. 70+ $0.90. 100. 25 you ſee by * 


theſe Scales. But the moſt exa@ is the Dia- 
gonal Scale, Figure x 6, of the ſame length with 
the third plain Scale , but that in this, thoſe lit- 


te Diviſions are again divided into 10 parts by 


the Diagonals ; the form thereof you may con- 
{der in the Figures, = 
$, I Y, T 


l 


mw 


ike: 


zX 


ect 


7 
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d- 11. The Dimenſion of a plain Super- 
fici? s. 

For a Square multiply the (ide by it ſelf. For an 


Oblong maltiply the Longer by the Shorter 
fide. For a Triangle, multiply any lide by the 


' Perpendicular falling on that fide, (prolonged 


if need be) and take half the ProduR for the 


© Superficies, or multiply the ſide by half the 


Perpendicular , or half the ſide by the whole 


| 4 7 pp The Produ& gives you the Su- 


perfictes in Rodds, in Fathoms, in Perches or 
Feet, as your Meaſures be. 

But if your Figure be of many lides, divide 
it into Triangles, and rake the Content by ad- 


ding all the Triangles together, 


0 -12. T he Dimenſion of Solid Bodies. 


The moſt that is aimed at here, 15 the meaſu- 
ring of Foſles or Moats,of Ramperts, Parapets, 
and other works of Fortifications, which ſhall 


| be ſkewed more fully hereafter. 


All ſuch Bodies as have no Tapering part, 


- butare alike in their whole length, and ſuch are 


molt of the aboveſaid Works, are meaſured af- 


 rerthefaſhion of Parallepididon: get therefore 


the Superficies of the end, by ſome of the Rules 
in the laſt Propofition, and multiply that by 


©, thelength, the laſt ProduR gives you the Sol1- 


Theſe 
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Theſe 1 2 Propolitions are as much as may f 
ſerve for ordinary PraRice in Fortificattons , - 
but an able Arriſt will not be content therewith, © 


but will farniſh himſelf with the knowledg of 


Geometry, and the DoRrine of Triangles, and. 


all other curious Learning in this kind. 


CHAF. IL 


Of the moſt modern Fortifications 
of Regular Figures uſed in Traly 
France, Dutch-land, and i 
Evgland: 


POO 


$— 


d, 1. Of Regular Fortifications. 


JF Hey are called Regular, becauſe made up- 
on ſome one of the equal fided Figures 
tmentioned Chap. I. par. 9. viz. upon a Square, 


Pentagon or five-lided Figure, or upon 6. 7. 8, 


9.&c, {ided Figures, 


The principal and onely Line to be regarded; 
in all Fortifications, whether regular or irre-. 
gular, is the outward or exteriour Line boun-! 
ding the Rampart at the foot next the Ditch, 
from which Baſis all the reſt of the Lines de-:- 


th 


2+: OU 


pend, we will firſt give you the Terms and An-!* 


- gles of that Line,and then the Deſcription there- 
of after the mgſt modern way uſed abroad. 


: 
Ii. 
> SD, 
FRA 
RNRED 
w 
E-.,.38 
3-0 
O+Ig 


W417 
eps 1,0 
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Folger 
« KP LL. 
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J, 2, The Termes and Angles rela- 
lating to the Principal Ground-line of 
any regular Fort:fication, and firſt of 
the Lines. 


T. The Interior Polygon is the fide of any 
Regular Figure, as in the Example of an Hexa- 
gon or lix-tided Figure (which I make uſe of 
through this Tract) any one of the lix Sides 19 
called the {ide of the Polygor., as here the line 


. contained betwixt p and p, is the Interior Poly. 


gon, as the line a4 15 calcd the Exterior Po« 
lygon. 

2. The Baſtins or Bulwork, 1s that great 
work of any Fort that advanceth towards the 
Campaigne, being as a Caitle tor the Fort, and 
here are Six all marked with B. The Lines ter- 


' minating the ſame are two Demigorges, two 
Flanks, two Faces. 


3. The Demigorge or Gorge-line p c, being 
half of the entrance into the Baſtion, and termt- 
nates the Points &, whereby the Elank ſhall be 
raiſed, 

4+ The 7lazk cf is another out-line of the 
Baſtion terminating che Curtain and Face, 
5. The Face fa is the foremoſt part of 


- the Baſtion, two Lines thereof meeting in a the 
-» outward Point of the Baſtion. 


6. The Line forming the Flank is pf, being 


fas a prick'd Line, made uſe of by Dogey, and the 
, relt of the Datch Ingineers. 
_ C 


7; 


7 


Fig. 30; 


Fig.26, 


I8 


Fig. 20! 
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7. TheCajital Line is p a, part of the Line. 


coming from the the Center O, and terminated 
at the point of the Baſtion 2. 
8. The Cartain cc is that part of the Tp. 


terior Polygon, that Ilyes berwixt the two By- |, 


ſtſons B.B. | 

9. TheLines paſſing from @ the point of 
the Baftion,to c the point oi the Flank and Cur. 
tain, 1s called the Line of Defence fixed, and 
ought never to exceed 800 Engliſh Feet, but 
rather to be leſs, becauſe the length of the Por 
of a Musket doth not much exceed that Mea: 
ſure. 


10. TheLine coming from the Point of the _ 


Baſtion 4, and drawn upon the face fa to the 
Curtain 4, is called the Zzze ſtringent, and ſhew; 
how much of the Curtain 4c will clear or ſcout 
the Face, which Line dc being part of the Cur. 
tain, is called the ſecona Flank 

I1, TheLine Op, coming from the Cen. 
ter O, is called the Diameter of the Interior Po. 
lygon. 

12. O m the ſhorteſt Line from the Cen- 
ter to the Curtain, 


The moſt Conſiderable angles are as follow. 
eth, The Angles are marked with 3 let 


ters,the middle letter points out the Angle, 


13. The Avple at the Center of the Poly 
gon 1s p 6 p, and 1s gotten by Chap. 1. SeCt. 9. 


14. The Azgleof the Polygon p p p, or that 
Which is equal to it a 44, is always the Cont 
plement_. 


or bane 
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plement of the Angle at the Center or the Re- 
mainder of it tO I 8o degrees. 

15. The Avgleof the Triangle op p Or oas, 
is halt of the Angle of the Polygon. | 

16, The Avgle of the Baſtion f a f, expoſed 
tothe Batteries of the Beliegers,and made by the 
two Faces fa. fa , which ought not to be leſs 
than 60 degrees, or much above 90. 

17. The Argle of the Shoulder or Eſpaule 
is made by the Face and Flank a fc. 

18. The Angleof the Flank.is made by the 
Curtain and Flank fc c, and by moſt Ingineers 
made to be a right Angle, but by ſome later 
(and may be not without cauſe) made obtuſe, 
or more than a right Angle, 

I9, The Angles made by the two Lines 
fichant is called the Angle of the Tenail a t a. 

20, The Angle forming the Flank, c pf 15 
made uſe of by the Dutch Ingineers. 


d: 3; General Rules or Maximes ob- 
ſero'd in Fortifications. 


I. Allthe parts of a Fort or place fortified 
ought to be flanked (that is) Defended from as 
nother part. 

2. Thatthe Baſtions that are not too lit- 
tle, nor yet too exceſſive big, are to be pre- 
ferr'd before others. 

3- That the Line of Defence, or that which 
15 neer equal to it, viz the Interior Polygon, be 


- | Not longer than 890 feet, nor ſhorter than 5 00, 


C2 i 


of 4 at 
- = AGO > 


ns 
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if it may be. But if it be reſolved ro furniſh the 
Fort with many Cannon, then the Intertor Po- 
lygon may be much longer,viz.to 1000 feet ve- 
ry well. | 

- 'Thegreater and more ſpacious the Cor- 
ges and Flanks be, provided, the reſt of the 
Work be not prejudiced thereby, the beiter is 
the Fortification. 

5. The Angleof the Baſtion may not be 
much leſs than 60 degrees, nor much more than 
90; becaule in the firtt,the Point of the Baſtion 
ſhall not be ſo ſlender as eafily to be battered 
down, nor in the latter too ebtuſe or blunt to be 
opened at the Point. | 

6. The Angle of the Flanks may be more 
than 9c degrees, nor is there any virtue more in 
a right Angle for the better defeiice of a Fort 
than 1n an other, 

7. Thegreater the Angle that is made by 
the outward Polygon and the Face thall be, the 
greater is the detence ot the Face : and this laſt 
Maxime I hold ro be ſo eflential,thar it thall try 
the goodneſs of all Inventions for what kind of 


Fortification ſoever, 


$. 41 


$2158 
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bs $. 4, The ConſlruTion or making of 
; : the Principal Ground-line of a Fort 


according to the m'(t Modern wayes 
07 uſed by the Italian, t'rench, Dutch, or 
he here in England. 


I, Of the ITALIAN Fortsſications. 


be 
1an 1. Of Seignior Tenſin, 1630. 
101 


od In all Forts above the Pentagon, he makes 
be the Gorge and Flank equal, and both a ſeventh 

part of the Interior Polygon, and the Face in all 
Figures whatſoever to be one third of the ſaid 


ore 
in Interior Polygon. 
ort. He makes his Interior Polygon 2 17 Venetian 


| Paces equal to 1250 E»glifh Feet, his Gorge 
by and Flank, each 31 Paces, that is 1787 Exg- 
thee 14 Feet, and the Face 72 Paces and 5, that 1s 
aft 416 Engliſh Feet, But for the Face always, and 
in all cafes 7245 Paces, equal to 4163 EngliG 
1of Feet: All which are very high Numbers, and 
- nat uſed, unleſs the Detence be made with many 
Cannon, Tenſin; requiring to every Baſtion 
30 Peeces, belides what ſhall be plantcd on the 
Rampire, 
- 41 For an Example in the Hexagon (which x 
make uſe of through this Tract) by Chap: 1.9. 
9, upon any given Line taken for the Interior 
© Polygon pp, | make an Hexagon ppp ppp&c. 
'> By Chap. 1-$ 7- 1 dividepp into 3 parts, and 
*% C 3 7 parts, 
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7 parts. I take a Seventh part in my Compaſ- | 
ſes, and ſet it from p toc for the Gorge, and *. 
railing c f at right Angles, I ſet the ſame mea- 
ſure trom c to f'; laſtly, I take one third part of 
p p, and ſetting one point of the Compaſſes in f, 
I croſs the Capital Line at a, and draw &c f and 
f a, which I do to every Baſtion 'till all be com- 
plete, 

: In Numbers, ſuppoſing the Interior Poly- 
gon 1 000, the Gorge and Flank will be each 
143, and the Face 33 3, in all Figures above the 
Pentagon. In the Square the Gorge 1671, the 
Flank 120. In the Pentagon the Gorge 1 56, 
the Flank 129. 

Thus dividing pp into 1000, the Gorges, 
Flanks, and Faces will have the aforeſaid Pro- 
portions, which may be wrought by any Scale 
dividedint0 100 Or 1000 parts: 


2+ Seignor Pietro Sara. 1638, 


This worthy Author has writ much to good 
purpole, being learned and much experienced in 
the Wars of his time, he writ his Book of Ar. 
chiteure Military, intituled Corona Imperiale, 
Anno 1618 , his Book of Artillery, 1621, an 
excellent Piece, and his Book of Architetare 
Military, intituled {'or0724 Repale, 1638, He 
makes the Iterior Polygon $00 Venetian Feet, 
(which1s 92 1 of our Engliſh Feer, ) his Gorge 
I 50, and his Flank 150; that is, his Gorges 
and Flanks being equa} , are betwixt a 5tband 

LIE BEI 6h 
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6th of his Polygon, which are greater and much 
better thin the laſt of Tenſiai's. He deter- 
mines the Faces ot his Baſtion by the line of 
Defence Rateing, he makes the Face continued 
ro fall in the Square and Pentagon upon the 
renth part of the Curtain, from the oppolite 
Flanks; in the Hexagon on the fourth parr,in the 
—__ 2, on the 7 part,and in all above on the 

dll, 

Having drawn the Hexagon as before,and di- 
viding the Interior Polygon p p into 800 parts, 
or firſt into 8, and then every of thoſe into 10 
again, take off 1 50 and prick it from p to c for 
the Gorges, and railing a Perpendicular at c ſet 
the ſame diſtances from c to f for the Flanks; 
then for to determine the Face, divide c c into 
4 parts, and ſet one fourth from c to d, laying 
your Ruler upon & and f draw f a tor the Faces. 
But if it had been a Heptagon,or 3gon, or 989", 
then c had been a 7 part of the Curtain cc , 2s 
before was expreſſed. 

But ſuppoling the Interior Polygon p p 1009, 
then 187 will be the proportion tor the Gor- 
ves and Flanks, 250 (ſer from p) for the 24 
Flank of the 4 and 580", 343 (ſer fromp) for 
the Flank of the Hexagon, 395 for the 7, 8, 
9891, and 500 for all above, 


3. Thethird and laſt of the Modern Tralian 
Aanthors, is one Gennaro Maria, /dathe- 
matician to the Catholick, King, who writ 
L665 at Florence, and dedicates his Boog, 


C 4 to 


24 
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fo the Grand Dake, intituled Brve Trat- | 
tato delle Moderne Fortificazionl. 


This Author makes the Interior Polygon 
Boo Fett, and not leſs than 600, his 4 Gorge he © 
makes F part of ir, and ſo tor the Flank ot the 
Quadrangle. Burt for the Pentagon, and all Fi- 
gures above, he makes the Flanks , which ſtand 
at right Angles with the Curtain, one tenth of 
the Gorge more. 

Suppoling his Interior Polygon 1000, his 
Gorges will be 125 , and the Flanks of the 
Quadrangle 125, but of the Pentagon and all 
above, 138. But this Author is not by me {fo 
well approy'd of, becauſe he makes+his Gorges 
and Flanks too ſmall, 

For the Faces, he makes them fall 6n the 
third part of the Curtain, excepting the Square 


that has no ſecond Flanks, 


IT. Of the FRENCH Fortifications, 


1. According to De Ville and Furniers,1 647, 
for Monſter Errard 5s not approved, 


Divide the Interior Polygon into 6 parts, take 
one of thoſe parts for the Demigorge and 
Flanks, being both equal, and at right Angles, 
' Then for drawing the Faces'of the 4th and 
5th, lay { Ruler from the point of the Flank 
c, by f, draw #f a, theſe have no ſecond Flanks. 
\ For the Hexagon and all above, joyn ff by 


Nodern Foztification, 
line, the Capital will divide it into two parts, 
at k make ka equal to kf, and draw af for 


the Face. 
The Interior Polygon or Line of Defence, 


| they mike 150 Fathom , (which is equal to 


96: Enpliſh Feet.) 
iſthe Interior Polygon be 1000, the Gor- 
ges and Flanks will be .1 66. 


2, Acrerding to Monſieur Dela Mont, 31 his 
Forti fication Offenſive and Defenſive prin- 
red 1671, and according to Monſieur Mas 
neſſon Mallet 3» his late Work, intituled 
Travaux de Mars, Primed 1672. 


Both theſe Authors make the Interior Poly- 
gon pp 768 Engliſh Feet. 

Both divide the Interior Polygon into 5 
parts, and take one for the Gorges pc, that is 
054357 Free. 

Both divide it into 3 parts, and take one for 
the Capital line p 4, that is 256 Feet. 

Bur Dela ent makes the Flank to ſtand 
at right Angles, and takes 5 of the Curtain for 
its length c f, that is 115% Feet, fo draws the 
Baſtions in all except the. Quadrangle and Pen- 
tagon , Which he makes to have no ſecond 
Flanks, 

And Travanx de Mars makes the Angle of 
the Flank and Curtain to be 98 degrees, and 
draws the Faces from the port of the Baſtion 


+ ato c the point of the Elank, Jeaving no ſecond 
g =: Flanks in all his Fortifications, | 90 


26- 


Fig.24. 
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So that if the Interior Polygon be 1000, the 


Gorges will be 260, and the Capital 33 3. 
In De la Arts the Flanks will be 150. 


After theſe Proportions of De /a Ant there » 
is a Triangular Scale made in Parz, and taught | 


to young Gentlemen. 


For a General Rule for all Fortifications, ſee - 
Figure 24, and obſerve inthe Triangnlar P p a, | 


P p is divided into 1000 Feet, and ſerves tor 
the General Scale which you may enlarge and 


make as big as you pleaſe, p a ſtands at right. 


Angles to Pp. If you make Pp 1009 Feet, as 
in this Example, then take 333 Feet for the 
Capital p a, 200 for the Gorge pc, and 150 
for the Flank pf, as before was ſhewed to be 


De la Mont's Proportion, draw the lines P a, _ 


Pc, P f, and likewiſe the Parallel lines to each 
50 Feet, a3 in the Figure. The uſe of this Scale 
15 thus; after you reſolve how long your In- 
ward Polygon ſhall be, which 1s repreſented by 
the Line Pp, and may be taken ot any length 
under 1000 Feet which you may nor exceed, 
if it fall under 500 Feet it will be only fit for 
Cittadels and Field-works, as 15 marked in the 


figure. Itit be above 500, and under 800, it is: 
for Royal Forts and lefler Fortifications, ſuch as 


may be defended by Muſquet Shot. But if a- 
bove 800 Feet, then ſuch Forts muſt be well 


ſtored with great Guns. Where ever it falls, » 


ſuppoſe your Inward Polygon be 700 Feet, 


marked Pp, and in Figure 24 p p, fake out of 
this Scale p 2 tor the Capital, and prick it from '* 


"0 


yp ons oo © Jo» ww 
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p to 4-1n all the Baftions, take out p c, and ſet it 


-- off for all the Gorges, raiſe Perpendiculars at c, 


and rake out p f, and ſet it from c to f, and draw 
the Faces a f, and finiſh your draughr. Such 0- 
ther triangular Scales may be fitted for any 0- 
ther proportions in Fortifications, 


3. The King of France in the Fortifications 
maae new at Aeth and Lylle. 


His Ingineers have made the Interior Poly- 
gon not above 768 Englith Feet, has no ſecond 
Flank, the Gorges are the ſame with Ze Aforts 
and Maneſſons, that is + of the Interior Poly- 


gon, or 200, the Interior Polygon being 1 000, 


and the Flanks are made longer than the Gorge 
viz, 2 40, and ſtand at an Angle of 100 degrees 
from the Curtain. 


II. Of the DuT cn Fortifications, 


Although the Dutch have had much Expe- 
rlence, and by their Ingineers have filled the 
World full of their Books and ways of fortity- 
ing,.yet I find not that they have addedany one 


. Conliderable Rule or way for advancement of 


this Art ; their Books are pompous,and full of 
laborious pains in Triangles, and other Mathe- 
matical learning, but all that is more for Curio- 
firy than Uſe. They fix the Curtain and Face 


- upen an immutable Number, and let their In= 
 gerior Polygon vary,which as it is moſt impro- 


pc ry 
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per, inartificial, and not ſo uſetn!, ether in Re-. 
gular or Irregular Fortifications, as thoſe that ! 


deal with the Interior Polygon , ſo it more in- 


volves the Work into intricate Rules and other + 


diſadvantages, as will appear by the following 
Diſcourſe : 1 ſhall not trouble you with A. 


ralozs, and thoſe more ancient, becauſe Degen! 


has ſurnained all up that either they or Frzzach 
has writ, 


1. Fritach Printed at Leyden, 1635, 
his Mechanical Ways. 


For all Forts above the Pentagon. 


Divide the Interior Polygon into 5 patts, . 
take + thereof for the Gorge and Flank, and. 
tor the Capital. In a Square leave no ſecond. 
Flank, but rake the Gorge and Capital as be. 
fore , and railing a perpendicular for the: 
Flank trom 4 draw 4 c, which ihall determine__ 
the Flank and Face : and for the Pentagon di- _ 
vide the Curtain into 5 parts, and take four of 


thoſe parts for the Faces, the Gorges and 


Flanks remaining the ſame as before, viz, + of : 
the Interior Polygon, Which Faces / a fer off 


from f will cut the Capital at 4. 


And ſuppoling the Interior Polygon to bt. 
1000, then for all Forts above the Pentagon, . 
the Gorges and Flanks to be each 200, and 
the Capital 400. For the Pentagon, the Gor-, 
ges, and Flanks, each 200 as betore , but” 


For © 


the Face to be 240. 


-C 
'0 


Uh 
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For the Square rhe Gorge to be 200, and 


- Capical 40c, the Face to be drawn to the point 
of the Cartain and Flank 


And notegthat the Flanks ſtand at right Angles 
with the Curtain in all the Darch Fortifications, 


2. Dogen, printed at Amſterdam, 1647. 


AMaralois, Fritach, Goldman, and Dogen, all 
agree tO make the Uurtain and the Face as Do- 


gen has appointed by his 4th manner, and 7 ac- 
' quet by his Sixth, viz. the Curtain 446 Eng- 


- [i teer, the Face + thereof viz. 297 Feet, the 


Angle of the Bulwork to be half of the Angle 


"of the Polygon, more by 15 or 20 degrees, 
the Angle torming the Flank always 40 de- 
-grees. To work this upon Paper by Scale and 
Compaſſes without any Calculation, I have 
'thought of this way following in an Hexagon, 
-+the ſame work fitting all the reſt, 


Draw a line a 2, which ſhall repreſent part 
of the outward Polygon, the halt of the Angle 


:at the Polygon tor the Hexagon you have 


Chap. 1. $ 9, tobe 60 degrees, which added to 


© 20 makes 80 degrees for the Angle of the Bul- 
- work fa f,and 4o for half fa a" therefore firſt 
© upon Aſa at the point 4 ſer off an Angle of 60 
> degrees, draw the Diameter or part of it ap 0, 
: which gives the polition of the Capital Line. 
'*: Likewiſe at 4 upon 4 p ſet off an angle of 4o for 
"> the half Angle of the Polygon, and draw af, 
. > taking then from your Scale 297 the length of 


the 


3 
$77, 
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the Face, ſer it from a to f, at f let a perpendi. | 
cular be drawn to a 7, and lengthen it to c, and 
furthertofc; atf make an Angle of 50 de.” 
grees, Which is the Complement of the Angle 
torming the Flank, draw the line fp, and mark 
where it cutteth the Capital line ap as it doth at. 
p, that is the middle of the Gorge and point of 
rhe interior Polygon ; having p take the nea- 
reſt diſtance to the line of the outward Poly. 
gon 4 Hand by that means draw p p parallel to - 
a to a length ſufficient,p c is the half Gorge, 
and take from your Scale 446, and ſet it from 
c toc which is the Curtain, and ſet further cj 
equal to the other c p, that gives you the Jength 
ot the Interior Polygon, and by drawing as be. - 
fore the reſt of the Baſtions, you may finih 
your whole Fort of 6 Baſtions; and laying al 
down in an handſom large Scale, you will find 
by meaſuring the length of each line upon it, the 
proportions of the parts of the Fort, viz. the 
Gorge þc 1485 feet, the Flank cf 124% feet, 
the Capital pa 261, The Interior Polygon” 
2pc+ecls 743 feet, The Exterior Polygon 
aa 1oog feet, the lefler Diameter p o 7 43« 
The line of Defence 4c 750 Feet. 

And the Angles of the Baſtion 80 degrees a 
before, the Angle of the Shoulder a fc 110 
degrees, the Angle of the Tenail at a 140% 
This way, though.it has good proportions, 
15 troubleſome, and not ſo good as to work by ' 
the inward Polygon, as by the next Rules will * 
appear, i 

3» Rule) > 
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3. Rules found ont and ſet down by the Empe- 
rour Ferdinand 3%, Anno 1650, well ap- 
proved, by turning the Fortifications of Fri- 
rach, Dogen, Goldman, and Faulhaberus, 
out of the way of working by Angles , into 


Lines, 


This work of the Emperours, called Amaſ- 


- ſos Ferdinandea, was firſt publiſhed 2654, at 


vhich time Gaſper Schotris that Learned Jeſuite, 
had thoughts to have printed it at Rowe, bur durſt 
not ; take his own words, (#: & Caſary Fer- 
dinandi tertii tunc viventts, Auttorts librigoffenſs- 
onen timniſſem :) afterwards 1662 he printed 
it with ſome Annotations. The Emperour ſets 
down an Univerſal way to lay down the Sides 
or Lines 0i any Fort, by the 60 Prop, thus, 
The Interior Polygon to be 66, the Gorge 15, 
the Flank 12, and the Capital 24. Or in lefs 
Numbers, Interior Polygon 22 , Capital 8, 


| Gorge 5, and Flank 4. Or yet, making the 
| Interior Polygon 1000, the Capital 363, the 


Gorge 227, and Flank 181. And to lay down 
the work, divide p p into 2 2, of theſe take 5 tor 
p c ihe Gorge, 8 for p 4 the Capital, and 4 for 
c f the Flank, which muſt be ſer at right An- 


ples to the Curtain c c, 


This is an Epitome of all the Dutch Fortifi- 


| cations, and is general excepting for the Square, 


which muſt have no ſecond Hlank , and may 
very well be preferr'd ; for take the Empe- 
rour's 
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rours words in Englith. The delineating of For- +. 
tifications by Angles 1s much harder and mon” | 
uncertain than by the Sides, for the knowleage of — 
the Angles doth not ſo much concern the delinea-* | 
ting Forts as calculating the Triangles Ge,” | 
which, people that have any Imployment elſe,;* 


4 


% 


may ealily neglect, 7 


IV, Of ſome Fortifications, wherein the Flank 
ſtanas at right Angles with the Line of De. 
fence, approved and made more plain by hi 
Artajeſty of Great BR1TALN, C11. 


Count Pagan, a perſon of good Account, an 


Expert Souldier, having been preſent and con- n 
cern'din 20 ſeveral Campaignes, and in many. _ 

-n P ho + T 
conſiderable Sieges, at the laſt whereof, viz, the x 


firſt Siege of Arras, he was unfortunately (hoi 
with a Maſquer Bullet in one Eye, but lived + 
long time after in Retirement,a very good Scho., 
lar and Mathematician; there are many per-. 
ſons yet living are witnefles of his worth, Hel. 
fay in his Retirement and peaceable life was the. 
Author of many good Pieces, amongſt which; 
was his Fortifications, printed at Pars 1645, 
the ProduR of his ſerious Conliderations upon. 
the whole matter of Forrtitications, having found: 
that all the Dutch Fortifications could not hold 
out an Enemy any confiderable time, by reaſon: h 
they had no ſtrength of great Guns, and thoſe? & 
they had coop'd up in the Flanks, he therefore} R 
ordered the Flanks another way ; and after his? * 
2 | manner”. 


r- þ manner one may ealily trace out the work of 
re! all ſort of places, with great readineſs and juſt- 
of. neſs, and ſo thatthe Pentagon in his way will 
4 incloſe as much Ground as the Hexagon another 
-c;\ way, he oppoſes. Artillery againſt Artillery, 
ſc, and Mine againſt Mine,and by theſe means gets 
+ cime, which is all can be expected from a Fort. 
nk He works by the outward Polygon, but 1 
Je... have added two other Numbers to work 
ph by the Interior, Firſt I ſhall ſer down this 
i lictle Table, ficted for all outward Poly- 
gons, betwixt 1200 Feet and 600 Feet. 
S The length of rb 
ny Zx.Pol.in E, fert.1200.[I1080196c1j$20 I72c[600 
he _ of it.-——} 600 F40[480[4qio |36c|jzoc 
by e ength of 500 
Curtain, ——| 425 364(304[305 [234|164 
og.  Thebalf of it, —|2 12.5] 182]152|152z|117} 82 
Length of the Per- 
ry.” 
[7 | 0 EE 180] 18011 $0l1 FO jk 44|13 © 
he: DW Na $2 - | 
oo he bane ge Ll hs 
®; _ . the zine © 1 
* Defence=———| 222} 192/162j162 [126] go 
by  Fortodelineate this work draw a line, about 


on 
fe 
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* half of the Exterior Polygon, taken from a 


22 Scale of equal parts, 600 Feet for the Fort 


=_ 


rem: ay 
:-+7 Royal, 540 forthe Mean, 480 for the Small 
wy FE ol 


Royal, 


-> the middle vihereof, as at M, ſet off 44 a, the Fig.20; 


B, 6. 
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Royal, or for a ſmaller Fort ſome of thoſe three I 
that follow. This Example ſhall be tor a grand 
Royal Fort, therefore is 500, which makes the 
Exterior polygon 1200 Feet. Having found ; 
Aa, let fall a Perpendicular 27m, upon which | 3 
from M out of the Table of — 
take 180 from your Scale, and ſet it from 1 ©: 
tor, and draw ate, take at length 222 Feet ! 
trom your Scale,viz. .theComplement of the line | Þ 
of Defence, and ſet it from e toc; draw cc for 
the Curtain, erect c fa perpendicular to the line # 
of Defence ac,ſois af the Face, and cf the 
Flank ; upon thepoint # ſet off the half Angle | 
of the Figure o 4 a, and that will determin the! 
Center of the Figure o, (as it it had been a Pen. | 
tagon, the Angle would have been 54 , If an; 
Hexagon 60)and the Gorge pc, and the Capi-| 
tal p a, which you may meaſure by your Scale, : 
and ſet each meaſure upon the reſpective Line, ! 
as In the Example, : 

To work by the Interior Polygon, lay down | 
a Line long enough about the middeſt, as at | 
for the great Royal,and ſet off 2 12+ taken upon |. 
your Scale from 7 to c both ways, "and raiſe the! 
Perpendicular mz 24, take 63% from the Scale, | 
being the Complement of the Perpendicular } 
At, and ſet it from ws to t , ſet the Perpendi- 
cular 2ſt 180 from 2 to Af, and from AMdraw | 
a Parallel toc c, draw the Lines c t a, and atc: 
raiſe Perpendiculars c f, which ſhall determi | 
the ſame work as before. 

Bur if the outward Polygon be to be leſs chan! 
I2 0%} 
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1200, you muſt chooſe inthe upper line of the 
Table one that is next to it, (for thoſe are the 
outward polygons from 1200 feer tro 600)and 
under that Number ſo choſen you have the cor- 
reſpondent Perpendiculars and Complements t0 
work as before. 

Laſtly,che proportion of the great Fort Roy- 
a), ſuppoſing the Exterior polygon be 1000, 
will make the perpendicular 27: to be 150, 
and the Complement of the Line of Defence 
rc tobe 185, which may ſerve for a general 
Proportion, be the length what it will. 

His ajeſty has much facilitated this work, 
as will appear hereatter. But to fortifie a Square, 
the Proportions are to be alter'd thus. 


Great Roya!. Mean, Petit R, 
Perpendicular ———162. 144, 126, 


Complement of the | 
line of Defence $—22 S. 198. 198, 


to be delineated as before, 


There is yet another way, The Line of De- 
fence ſtanding art right Angles to the Flanks of 
the Interior Polygon, that will give a very good 

roportion without ſecond Flanks, by this Ta- 
le, which ſuppoſes the Interior Polygon to be 
I000, Then 


D 323 


Capital 
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[+]5 |5[71* 
3981437136713 33|312 
t55[196[203 Gas 


9 | | 
300/291 
1601263 


IO [Strait 

| line, 
233 
ZOcC 


Capital, 
Gorg line 


2 42 


Ex, For an Hexagon. Divide the Interior 
Polygon into 1000, or take the Interior Poly- 
20n and ſet it upon a Sector in 10 and 10, Then 


drawing out your Polygon, take out of that | 
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Seale or Sector .367 , and ſet ic from ptoa ! 


round for the Capital, and rake out 203 for 
the Gorges, draw the Line of Detences ac, and 
ſer the Flanks at righe Angles upon the Lines 
of Nefence, which in all the Polygons will b 
equa], | ' 

Thus have I ſet down the ſeveral ways and 
rules for laying this fundamental Ground-line 


from the moſt conſiderable Engineers of this | 


E ACTA ee Sa be RIA4S «14S AER 


laſt Age, and ſhall in this Table following give : 
you their proportions for the Capital, Gorge, | 


Flank, and Curtains which conſtitute the Ba» | 
ſtion, and for the length of the Curtain, ſuppo- |: 


ſing the length of the Interior polygon ro be 
T©Cc, that thereby a better judgment may be 
made, which to chooſe tor the beſt Proportion. 
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Capital. | Gorge. [flank. Curtain, 
© Texſm:. Bil 143 143] 734 | 
Ped. Sarai, |. __ 137 _1 57] 626 
{ennaro. Eo 125 [138] 750 
Furmer, &c. | 288 | 166 | 166| 666 
De la Ant. 333 | 290 | 150 600 
Aaneſſon. 333 | 200 600 
French Conqueſt. 200 | 240| 600. 
Dogen. 351 | 167 | 200} 60 | 
Friach. 400 | 220 | 200| 600 | 
E'mperour. - 363 | 227 | 181 54s | 


Out of all which, it will be moſt agreeable to 
theſe Authors, and to praRice, to take 333 for 
the Capital, 2co for the Gorge and Flank, 
which will leave 600 for the Currain, according 
tomoſt , ſo that this will lengthen De /a Adonts 
Flank , and will agree with 2Lazeſſon, - who 
makes the Angle of the Flank and Curtain 
989, and ſo lays it more open for uſe, and yet 
not ſo much as to ſubjeR it ro the ruin of the 
Beliegers. 

Therefore for a General Rule, where the 
Flank and Curtain ſtand at right Angles, take + 
of the Interior polygon tor the Capital, and + 
for the Gorge and Flank, and where there is 
no ſecond Flanck as with AZaneſſon, then make 
the Capital and Gorge as before , and draw 
the Faces to the point of the Flank and Cur- 
rain, all which agrees neareſt to Sara;, and the 

D 3 Em- 
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Empereurs proportion , though for Irregular 
Fortifications all may receive Alteration as ne- 
ceſſity requires. The Proportions expreſſed in 
the former Table will be reduced to any con- 
venient length of an Interior Polygon, by mul- 
tiplying the Length given by any of thoſe Num- 
bers, and cutting off three places. As for Ex- 
ample : ſuppole in the Emperour's way , the 
length of an Interior Polygon was given 550 
Feet, what ſhall be the length of the Capita], 
Gorge, and Flank ? Multiply 5 5o by 363,and 
cutting off three of the laſt places, the Capital 
will be 178 Feet; 550 by 227,the Gorgc will 
be 125 Feet, and the Flank 99 Feet. 

Thus to any reaſonable proportion of the In- 
terior Polygon (which muſt not much exceed 
800, nor be leſs than 500) any of the former 
Rules may be proportioned. 


Y 4. Of laying down upon the Ground 
any of the former Fortifications, either 
with Initruments or without, 


When you intend to do this, you muſt make 
a Plat of your Fort upon large Koyal Paper,or 
elſe upon Papers paſted together, or Velom, by 
a Icale whereby Feet may be diſtinguilhed,that 
is ſuch a Scale as may have forty or fifty Feet 
in an Inchat moſt , and it it bea Regular Fort 
as betore, you ſhall not need deſcribe above 
rwo halt Baſtions from the Center, for that 
will be ſufficient, 
This 
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This Plat thus drawn, and upon every Line 


4 the length ſet down, and all Angles proper ex- 


prefled, will not onely be uſeful for laying 
down the work,but for meaſuring theSolidity of 
the Ramperts,and Parapets : ſee the 2ot* Figure. 

If it be ſuch a place, that from the Center of 
the Fort al] the Angles may be ſeen, then by 
Chap. 1,$.5. either with an Inſtrument or 
Chain of 3o Feet , ſet out the Angles at the 
Center of that Polygon that your Figure is for. 
Mark out by Ch.1.$. 1-theſe Diametral lines, & 
meaſure out their lengths,” as you find them by 
your Plat.From © to p ſer Pickets or Stakes up- 
right at all the p p» &c. leaving one in the Cen- 
ter, Trench or Lock-ſpit out all the Polygons 
round about, after which mark out the Gorges 
p c, and at c either ſet out a right Angle by $. 2. 
Chap. 1, or an Angle greater than a right An- 
gleit required, and mark out the Flank c f, ſo 
have you the Gorges, Flanks, and Curtains. Up- 
on the Diametral line extended beyond p, mea- 
ſure our the Capital p a, Lock-ſpit the Faces and 
Flanks,fo is your Fort lined out for the Ground 
Line. | | 

But if there be Houſes and Obſtacles in the 
way, that from the Center all may not be ſeen, 
then muſt you mark any one {ide out and mea- 
ſure ir, at each end ſer off the Angles of the Fi- 
gure or Polygon, (which is always the Comple- 
ment of the Angle of the Center to 1 80*®) and 
draw {ide after {1dertill all be finiſhed; and then 
finuh the Baſtions as before. Several Tryals 
D 4 may 


Fig. 22, 
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may be made 'rill you are ſatisfied in each par. 


ticular by a little pains taking, the praftice of a | 
few hours upon the Ground, will inable one to # 


underſtand more than many Sheets in writin 
can do withont it. And it being required from 


an Ingineer togiye in the quantities in Acres F 
that he ſhall take away from the SubjeR, in or- | 
der to ſatisfaQion, it will be expeRed that he | 


can draw a' Plat of the Grounds at hand, and 


will pra&ice himſelf fully, that he may be able 'Y 
to anſwer ExpeRations, and the Difficulties 


that ſhall fall our. 


Laſtly, though I pitch upon £ part of the | 
Polygon for the Capital, and + for the Gorge | 
and Flank, and commend Travanx de Mars his | 
way of opening the Flanks, and likewiſe Count | 


Pagan's way ; yet, as you may ſee by fortify- 
ing a ſtreight line Figure, you have liberty ex- 


perimentally to alter any of the Proportions, as | 


may beſt ſerve the occaſion and place; as you 
may ſee in the Fig. 23- where it may not be 
allowed in Count Pagar's way, or Aaneſſons 
either, without ſome alteration. 
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CHAP. III. 


; The Uſe of a Foynt-Ralz or SeGor, 


made upon the former Proporti- 
ons, for Fortifications and Guns 


nerye 


d 1. The Deſcription of the Lines, 


F _—_— are two Edzes (when the Ruler is 


opened ſtraight , and made in form of a 


| plain Ruler) the outward Edge being the juſt 


Y length of an Engl; Foot divided into 12 Inches, 


\ © andevery Inch into Ten parts. Upon the inner 


” Edge is wrought a Table, what weight of Pow- 
- derisallowed for proof of all Guns caſt in Zug- 
- land, viz. for whole Cannon 30], Baſtard Can- 
” non or Cannon of Seven 241, for Demi-Can- 
non 20l, for 24 Pounders 17], Whole Culve- 
> ring 141, for 12 Pounders 1014, tor Demi- 
2 Culvering 9g], for 6 Pounders 65, Saker 512, 
and Mynion 41. 


Keeping the Joynt-Ruler ſtill ' open and 


» Rraight,and begininng at the firſt numbering of 
= Inches, upon both Sides, there is marked the 
= Heights or wideneſs of the Bore of each Piece 
” atthe Mouth or Muzzle of the Piece,vzz.at two 
gr ODE ES 


42 
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Inches and almoſt £= is the Falconet marked & T7: 
FN, at two Inches $; and almoſt a half is Fal- # by 
con marked F, almoſt at 3 Inches is 3 Poun- = th 
ders, at 3 Inches + » and a little more is ſet My. ® m 
nion hk Ave M, "and ſo, as you will find, Sx & C 
ker marked S, Six Pounders marked 6. De. ZR 
mi-Culvering marked D C, 12 Pounders mar- # ty 


| ked12, Whole Culvering W C. 2.4 Pounder # th 


24. Demi-Canon D C. Cannon of 7 Inches ® uj 
bore marked B C. Whole Cannon, or Cannon Þ lir 
of 8 Inch Bore, marked W C, This is done on 7 Y' 
both fides, and by every nature is ſet on one | ke 
ſide the weight of the Shot in Iron, vsz. for W,} FI 
Cannon 631 weight, for BC, 421, for DC 321 þ: 
and ſo of all thereſt : and on the other (ide is ſe RK ar 
the weight of the Powder, allowed to each Sex-Þ7 m 
Gunner for Service, viz. tor Cannon of 7 «i ta 
Baſtard Cannon 1 81 of Powder, (whole Can (g 
non is not uſed at Sea, for Demi-Cannon 1 51, P, 
for 24 Pounders 1 11,for whole Culvering 1 ol, * th 
for x 2 Pounders 81, for Demi-Culvering 2l,and * th 
ſo of the reſt. If the worthy Sea-Captain® of 
would intereſt themſelves ſeriouſly to ſet truſty}: z iff 
perſons to ſee the Cartridges juſtly filled wit g 
this Allowance,and at their leiſure to turn outheſÞ# 
Powder out of ſome Cartridges already fitted, þ 
and weigh it, (for there are Scales in each Ship. 
which they may command)to ſee that the Gun-#? b 
ners wrong not their Guns, they will find their?! A th 
Bullets fly further, and do more Execution ; ; for. | th 
the Officers of the Ordnance know, that Pow 
der proved Towers proof, is a fifth partſtron-! | 
gee 
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d ger than any Dutch Powder that has been 
- Z brought. thither, though that has been ſome 
i- thouſand of Barrels in theſe two laſt Engage- 
7. & ments. All the reſt of the lines iſſuing from the 
4+ © Center, or middeſt of the Joynt whereof, if the 
& & Ruler be opened a little : there are four parts, 
r= = two of one (ide, and two of another, —_— 
ns that ſide upwards that hath Jralian and Frenc 
es upon it, Firſt, beginning with /ra/5an, the firſt 
"n þ line hath Tenſins 1630, the Authors Name and 
= Year when writ: it hath eight Diviſions, mar- 
i ked with eight Braſs Centers. The firſt 1s the 
Flank of the Square (f 4), the ſecond the Flank 
+: of the Pentagon (f 5), the third is the Gorge 
z and Flank of all Figures above the Pentagon 
E marked (g f),the fourth is th2Gorge of thePen- 
» tagon (g 4),the next is the Gorge of the Square 
© (24):the ſixth is the point of the 2% Flank of the 
Pentagon (2f 5),the ſeventh is the 2% Flank of 
2: the Hexagon, and all above, mark'd (2 f 6); 
{2 the eighth and laſt point repreſents the middle 
2 of the Exterior Polygon, there is ſtampt on be- 
+; lides 1200 Engliſh Feet tor the Interior Poly- 
1 gon. 
ef  Theſecond line on the 1raliin part hath Pe- 
1” dro Sardi 1638 on it,and 5 points; the firlt(g f) 
p- 15the Gorge and Flank for all Figures , the 2* 
= 15 theſecond Flank for the Square and Pentagon, 
et: the third is the 2*Flank for the Hexagon,the 4th 
22 the 22 Flank 7,8,9 &c figures; and the fifth for 
-# the middle or halt of the Interior Polygon. The 
” third line is aline of Chords for dividing Cir- 
Y X cles, 


= 5 
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Z 
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cles; and will ſerve to any Radius that it my 
open to, to that end at 60 degrees has a Bray 
Center to open it by, it is divided into 72 &.7 
grees, it is marked with the word Chords. T 

The Fourth, is a line of Regular Polygon 
for the deſcribing Regular Figures , which if [ 
doth with great eaſe, and are the Chords of t v3 | 
Angles of each Figure, and might have been u# 
ken out of the Chords but for Confulion. I 
Point for a Pentagon marked( 5 )isſer at 72 &{ 
grees its Angle, for the Hexagon at 60 markeli 
(6), for a Hepragon at51* 43', foran Odu/” 


D 


T7 
gon at 45*, and fo of the reſt. 1 
The Second part of the Ruler hath Frenchie| Jo 


upon it, fignifyi ws Fortifications uſed by th# 
French , the firſt two lines __ from iy 


#50 


E 


of all che reſt of theſe, both before-going, all 
what ſhall follow, are for half the Interior Po 


Iygon, 


4 
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2 = The Fourth hath only the Gorge and Flank 
4 marked upon ir, of the Fortifications of the 
"EZ French at eActh and Liſle 1670, and has no 
# ſecond Flank, but the Faces drawn to the Point 
Z of the Flank and Curtain, and the Flank at 100 
# degrees with the Curtain, and ſo we have done 
Z with one (ide of the Ruler, 
* Thenext (ide hath two parts, Dutch and 
= Count Pagans altered by His Majeſty, On the 
Dutch quarter are 4 Lines. 
©, Thefirſt isto be read thus. The Angle of 
"+> the Baſtion is equa] to the Angle of halt the Po- 
& lygon more by 15 or 20 degrees, The Angle 
= forming the Flank is 40 degrees. Curtain to be 


J 1 


= the Square, ſecond is the Gorge and Flank for 
# all Figures above. The third is for the Capital 
= of all, the qth the Face of the Pentagon, and the 
= laſt for halt the Interior Polygon, 
'” ThethirdLine is the Emperour Ferdinand 
"EE 3%, of very happy memory, i65o, hason it 4 
"= Braſs Cencers, firſt for the Flank, ſecond for 
. # the Gorge, the third for the Capital , and the 
'# fourth for half the Interior Polygon, which he 
makes 800 Engliſh Feet, 

+ Thefourth Line is a Line of equalDivilions, 


: (marked, Eqnal parts), it is divided into 1 2 or 
= 120 ,and ſerves tor quickly dividing any Line 
[ : : = given 
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given into any even or uneven parts, and I take Þ: a1 
12 to be better than xo, becauſe of its Aliqua # C 
parts) to be put on any Scale.  d 

| The laſt quarter hath 3 Lines upon it, one of | ©© 
equal parts explained before, the ſecond Coun # (: 
Pagans 1650, where he makes the Exterin Þ 
Polygon 12 50 Engliſh Feet, and hath no ſecond N 
Flanks in his Forts ; it hath 5 Braſs Centers, #4 
the firſt marked (p 4) is for the Perpendicular F 


of the Square, the ſecond (p 5) is for the Per} fr 
pendicular of the Pentagon, and all Figures + th 
bove , the third is for the Complement of the? * 
Line of Defence of rhe fourth , and the fount# ® 
the Complement of the Pentagon. and above,#? it 
marked cc 4, and cc 5. The fifth for half thi 
outward Polygon. X 
The third and laſt is His Aajeſties that non? 
is, (whom God preſerve) C, 77. whichs an al}: 
teration of the laſt, and hath two parts for if 
work, as will appear in the Uſes : it hath 77 
Braſs Centers. The firſt marked (6 part) is the? c 
6 part of halt the outward Polygon, or = pan} *© 
of the whole outward Polygon ; that is, ff Þ 
one work. = 
The ſecond is the perpendicular of tf ” 
Square, the third of the pentagon, the 4th the” y 
perpendicular of the Hexagon and all above,the} © 
5th the Complement of the Line of Defenc| ; 
for the Square, the (ixth for the pentagon and}; c 
all above, marked borh (4. 5.cc), the laſt fot: : 
half the Exterior polygon. bf 
And all theſe Points for the Fortification| * 
ares 
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© are found by the Proportions in the ſecond 
- Chapter : For if the Interior Polygon be divi- 
= dedinto 1000, then of the Line from the Cen. 
© ter of the Joynt to the outermoſt Poinr, which 
E (as was ſaid before) repreſents half the Interior 
&Z Polygon, be divided into 500 equal parts, the 
= Numbers expreſſed in thoſe ſeveral ways, and 
® taken from a Scale ſo divided, will find thoſe 
z Points (for Example) in the Emperours way, 


c.© from a Scale of the ſame length of the lines of 

| the Inſtrument divided into 500 equal parts, 
het. the Flank will be found at 1 81 the Gorge 227, 
14 and the Capital 363, and fo of the reſt. The 0- 


E: ther Lines are known to mol. 
d 2. Of the Uſes of the Joynt-Rule, 
1. Of the Line of equal parts. 


To divide any Line given into any number 


4, of equa] parts, or to givethe third, the fifth, the 


of ſeventh, or any other part of a Line given, ſup- 


-, poling the Seftor will open to it. 


Suppoſe a Line were required to be divided 


1, into Eleven parts, take the length of the Line in 


£ your Compaſles, and opening the Ruler, ſetting 


,,- one Foot inthe diviſion of 1:0, which is the 


= 11 largediviſion on that Line ; open it ſo, that 


> theother point mayreſt in 110 on the other 
1. lide,fo have you that Line divided into 1 t parts. 


For opening and ſetting the Compaſſes at 10 
& and 10 that 77part, at 20 and 20, thatis72, at 
EY 309 


49 
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3o and 3oisthe 3* part or +, and fo for the® 
reſt. After the ſame manner you may hav 
the third part of a Line, opening the Compaſſes 
in zo and 3o, and taking diſtance betwixt 10 
and 10 for5 ; orif you had opened it in 120 
and 120, and took it over in 4o and 40, it hai 
been the ſame; for 40 is the + part of 120 x 
One of the Lines trom the Center 
to 120 will ſerve for a Scale of equal parts, 4. 
vided into 120 or 1200, then every 10 muf#® 
be imagin'd 100 z or you may uſe it by open. 
ing to any length for Scales as you need, For} 
ſuppoſe a Line of 4 Inches long is to be divide(#; 
firſt into ten parts, ſetting ir upon 10 and 10, 
you have all the Tens, and taking a Tenth an 
ſetting it again in xo and 10, you may divid®; 
one of the Tenths into ten parts again &c, 


41isof 12. 


2. Of the Lineof Chords, 


The uſe of this is to meaſure or lay dom}. 


any Angle upon Paper. 


The Radius or Semidiameter of that Circle, 
for which the Inſtrument will ſhew the degres| 
or Arches, is repreſented always by thediſtance® 
of the two braſs Centers at 60 and 60 when the 
Ruler is opened ; therefore when any Angles 
to be meaſured, ſet one point of your Compal 
ſes upon the Angular point (a), and extend 
the other as far as is reaſonable, and make the 
Arch (bc), and with your Compaſſes unremo-Þ 
ved open your Rule ro that diſtance betwixt i 
and 


Ft 
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© 4nd 6o, and ſo let the Rule lye ; then with your 
” Compaſſes take the diſtance betwixt 6 and c; 
© and carry that along the two Lines of Chords 
| on your Ruler; 'cill it reſt on like Diviſions on 
both Lines, as here it will on 42 degrees, that is 
the Angle required. | 
 Andtolay down an Angle propoſed is the 
Converſe, Suppoſe the Line be a5, open the 
.© Joynt-Rule in 60 and 60 to a convenient 
length, and ſetting your Compaſſes in the Braſs 
.# Centers take out the diſtance, with which ſct- 
or: ting one Point upon 4, deſcribe an Arch large 
enoughcb, then with your Compaſles take 
the diſtance of the degrees that your Angle is to 
be, as here (42) from between- 42 and 42 on 
your Line of Chords,and ſer it from 6 to c,draw 
ac and that is the Angle required. T7 
But you muſt note, that your Line goes but 
to 72 degrees, therefore if you deal with a 
greater Angle, ir muſt be done at twice, ar 
more if need require. 


3. Of the Line of Polygons: 


This has on it eight ſeveral Points repreſen- 
ting the Sides of Polygons, from a Pentagon to 
is twelve Sides, beginning at 5 for a Pentagon, 
C.& Tr is requiſite in all Regylar Fortifications. to 
deſcribe the Polygon on which the Fort is to be 
| raiſed ; and that is by givitg the length of one 
= of the Sides, and how many Sides the Fort is ta 
© beof , thenby this _ you may ealily find 
; the 


Fig. 20, 


Fig.20, 
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the Center and Radius cf the Circle, that will 
contain thoſe Sides, thus. 

Take the length of the Line (a a or pp) in 
your Compafles, which you propoſe to be the 
ſide of a Pentagon, and open the SeCtor tO re. 


ceive the Compaſſes in (5 and 5) and hoidi 
there, 'rill you place your Compaſſes in (6 and 
6) , with that opening, ſetting one end on (a), 
make an Arch about(o),then removing it to the 
other(a)croſs the Arch at(o),whichis rhe Cen 
ter of a Circle that the Pentagon may be inſcri 
bed in, and(ao) the Radius. But if a Circe 
and the'Semidiameter be given (0 4),then open-# 
Ing the Joynt thereto in 6 and 6, the diſtant” 
berwixt 5 and 5 will give the ſide (4 a) of 1 
Pentagon, (6 and 6) of an Hexagon, (7 and 7) 
of an Heptagon, to be inſcribed in that Circ 
the {ide of an Hexagon being the Radias it fel 7 


4+ Of the Lines for Fortifications. 


T1. By the laſt Se&.fit the (ide of your Inte-W 
rior Polygon to a Circle, and draw out the Po-F 
lygon. Whereof (o) to be the Center , and 
p p the Side. Inall the Lines which are mad 
for the Interior Polygon, dividethe Side p p af 
halves at (2); then in them all, the /ra/i4, 
Dutch, and French, take the half Polygon (p m) | 


in your Compaſſes, and hitting one end in the 


fartheſt Braſs-Point from the Center, that has 
neither Figure or Letter by ic of any of thoſe 
(x Lines, and keeping your Compaſſes frxd, 
| open i 
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bperi the Joynr-Rule, that the other Point tur- 
ned about may touch the inner Edge of the 
other {ide of the Joynt-Rules : then is the In- 
ftrament fitted ro find the Lines requiſite for 
to dravv the Fort, after the Rules that the Lines 
dire&s which you have choſen. Thus begin- 
ning with — FIT. 

_ Seignior Texnſoni. Having fitted the} Inte- 
rior Polygon (p mp) to that Line by the laſt 
Rule, for all Forts above the Pentagon, ſet one 
Foor of your Compaſles in the third Point, 
marked (gf), and taking the neareit diſtance to 
the ocher tide of the Ruler, ſct it from p to c for 
the Gorge, and railing a Perpendicular c f, ſet it 
again from c to f for the Flank, ſo have you the 
Gorges and Flanks round about the Forr, 
Now tor drawing the Faces, ſet the Compaſles 
(2 f 6) of that Line, and take the neareſt di- 
ſtance to the other {ide as before z ſet it from p 
to d the Point of the ſecond Flank, and laying a 
Ruler upon the Points f and 4, draw f 4 for the 
Face, which round about will. complete the 
Ground-line, | 

But if you had been to have deſcribed rhe 
Lines upon the Square or Pentagon, you muſt 
have taken (# 4) tor the Gorge of the Square, 
and (f 4) for the Flank of ir, and it is to have 
no ſecond Flank, but the Face to be drawn trom 
the Point c by f co 4,and for the Pentagon it has 
irs own Gorge and Flank, and for the Fac? take 
the neareſt diſtance from{2 f 5) to the other 
{ide, and ſer from p to d'to draw the Face f 4 as 

To OE  bþ:fore; 


Fig. 20, 


Fig, 29; 
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before ; this being well obſerved, the reſt being # 
wrought much alike, will not need ſo much ; 


- Explanation. 


Pedro Sari is the next. Fit the half Polygon | 
(p mz) to this Line, as was taught generally for | 
all, take our the neareſt diitance from the | 
Point (g f) for (pc) the Gorge, and for (fc) | 
the Flanks , and mark them all about the work | 
Whatever the Polygon be ; but to find the points 
(4) of the ſecond Flanks, or the points where 
the Face will come to, you have one for the fe. 
cond Flank of the Square and Pentagon,another | 
for the Hexagon, and another for the 7 89, and | 
above, which you muſt uſe as your Polygon # 


given ſhall be. 


The next is De /a Monts, which after you | 
have fitted to the 4 Polygon as before, take the 
diſtance from (g) to the other Edge , and et 
that about from (p to c) for the Gorge, and the & 
diſtance from (f) for the Flank (cf), being at | 
right Angles , and the diſtance (Cap.) being # 
the third Braſs Center for the Capital Line ® 
(p a), draw lines from a to f tor the Face : this 


1s general for all Polygons. 


Monſieur Maneſſon, whoſe Name is upon | 


2% 


the ſame Line, has the ſame Gorges and Capi- | 
tals as the laſt hath, but tor his Faces and Þ 
Flanks he determines them thus: Make the An- # 


gle of the Flank and Curtain (fc c) to be 98 | 


degrees, and drawing a line from 4 the Point of | 
the Baſtion toc the Point of the Flank, it will Þ 


find out f a the Face, and fc the Flank, This Þ 
| Work 


FS 
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Work has no ſecond Flanks at all, but the 
Flanks are the larger, 

For the Fortifications of Aeth and Lyſle ſet 
oft the Gorges and Flanks as before, and draw 
the Faces to the Point of the Flank (c),for they 
have no ſecond Flanks at all. 

On the other ſide ſtands the Dutch Lines,that 
of Dogens, Tacquets, &c. is explaned in the 
ſecond Chapter $. 4+ and that of Fritach 163 5, 
has the F-ijank, Gorge, and Capital general for 
all Polygons, only the Face of the Pentagon 
has his ſeveral Points to be noted. 

Next follows the Emperor's way, which, as 
it 1s one of the beſt, take more fully. 

Take half the Polygon in your Compaſſes, 
and placing one foot in the Point fartheſt from 
the Center, open the Sector 'till the other tur- 
ned about be a Tangent to the other (ide of the 
Ruler on the inner Edge z this done, the Setor 
hxed, ſetting one ſootin (g), and taking the 
neareſt diſtance to the other Edge, ſet thar from 
p toc for the Gorge, work the ſame for (f) rhe 
Flank, and for Cap. the Capital, and draw the 
lines c f and af, and complete the Fort. 

Now we are come to His Aajeſties way, 
which he has cauſed to be obſerved at Sheer- 
neſs and Tilbury, being {gmething altered from 
Count Pagazs, and one Rule may ſerve them 
both. Firſt take half of the Outward Polygon 
a 1(for here the work goes upon that) and 
fitir to be a Tangent to the other Edge of the 


E Sccor, from the extreme Point of either the 


E 5 te 


$3 


Fig. 20; 
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two Lines of His /dajefties (2) or Count Pgs 


gans, and fixing the Seor there, Then it the 


Polygon be a $quare,ſer one point of the Com 
paſtes in (p4), and take the neareſt diſtance 
ro the other Edge, which ct off in a Perpendi- 
cular from (27) to (z). Draw the Lines ate 
both ways from 4 of a ſufficient length, then 
ſerting your Compaſſes in the Point (4 cc), 


rake the neareſt diſtance, and ſet that from (:) F 
both ways to c for the Complement of the | 
Line of Defence , then from «c to c 2 raiſe the 
Perpendicular & f, which makes the Flank cf, 
and Face a f, draw cc for the Curtain, and io | 


for the reſt of the Baſtions. 
| If the Polygon be a Pentagon, then work 
by (p 5) for the Perpendicular, and (5 cc) for 


the Complement, which in Count Pagans Line # 


will ſerve forall higher Polygons. But the 0- 
ther of His ajeſties has (p 6) for the Perpen- 
dicular of the Hexagon, though (5 cc) will 
ſerve for the Complement of the Pentagon and 
all higher Polygons. 


There is yet another way by His 4ajeſties | 


Line, by the firſt Braſs-Point marked (6 part), 
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for having ſet the Sector to the half Exterior Þ 
Polygon a AZthen ſetting one foot of the Com- | 
paſſes in(6 part) take the neareſt diſtance to the Þ 
other (ide, and ſet it three times from a to 9, | 


and ſer jt once from 4 perpendicularly to f,con- 


xinue af the Face to c and farther, let fall a Per- | 
pendicular from f upon ac the Line of Defence 


fo c, then ſhall Fc be the Flank, and c c the Cur- 


Faltt, Aﬀcer 
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. Afcer any of theſe Draughts, made by any of 


* the Rules aforeſaid, by this Inſtrument, if it be 
required to ſet upon each Line his Meaſure, and 


each Angle the Quantity in degrees , take the 


| Length of the outward Polygon, which in the 
{ biggeſt Figure ought to be 1200, and ſetting 
| that Opening in the Line of equal parts, upon 


120 and 120 you will find in the Example 0 
the Hexagon the Face to be 317, the Flank 


; to be 189, the Capital to be 322 , the Cur- 
| tain to be 480, and the Gorge to be 199 , 


the Angle of the Baſtion to be 83 degrees 8', 


4 the Angle of the Flank and Curtain to be 108 
” | degrees, 26", and the Angle of the Tenail to be 
| 143 degrees, &', which may be ſer to their plas» 


ces ſeverally, as in Fig. 20. 
5. Of the Uſe of the Line of Iaches. © 


This will ſerve to meaſure the Length of 
Guns and other Lengths, it will ſet outa Rod 
er Gad of ten Feet or 9 Feet fit for uſe, and it 
will try the meaſure that Workmen bring, 
whether they be true or no, and is of general 
uſe for many things. 


6. Of the uſe of the Line of Height of Guns, 
with the Weights of Shot and Powder for 
Service. 


If you put the beginning of Inches at the end 


of the Ruler into the Muzzle of a Gun, _ 
0 


— 


E 4 


Fig. 20s 
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hold the Ruler in the middeſt of the Bore, by 
ſtopping your finger on the other ſide of the 
Bore,or looking at what point of your Ruler it 

falls, it ſhews you the Name of that Gun you Þ 
took the meaſure of, and on the one fide you have Þ 
the Weight of the Shot that Gun carries , and Þ 
on the other the Weight of the Powder al- F 
lowed for Service, Suppoſe ſuch a Guns Bore Þ 
reached to four Inches and a quarter, then you Þ 


will find it was a Demi- Culyering, and carried Þ 


2a Nine-Pound Bullet, and the allowance for | 
Service ſeven Pounds of Powder ; which Rule F 
ſerves for all Guns. 'E 

\ On the Inſide of the Ruler there is ſet down | 
whiat Powder being new and good, is allowed 
for Proof, — r 'E 


But notice is to be taken, that for Guns for ; 
Land-Service for Battery, that are double for. | 


tified, there is a greater Allowance made both 
for Proof and Service, i 
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CHAP. IV. 


Of the Rampire, Parapets, Tenails, 
Mote or Ditch, and Covert-way. 


} 0, 1. Of the Rampire. It is a great maſſy 


Bank of Earth, made round about the 
Fort, incloſing it to reſis the Enemies 
great Shot, to ſave the Buildings of 
the place from ruine, and hinder their 
Deſcent into the place, 


1 EB OR the better underſtanding of the 


Terms belonging to this part, this Ram- 


: pire with the Breſt-work upon it is imagined 
= to be cut perpendicularly ro the Horizon, 
= which ſomecall the Profile or Orthographical 
Y Sett03. | 


Thus 1n the Figure 2 5, the Superficies R A 
QT is a Section, and repreſents the Length, 


* Bredth, and Heigth of the ſaid Rampire or 
great Bank: R A being the Horizontal or Le- 
| vel Ground-line drawn'at the foot, R being the 
| end Within the Fort,and A next the Mote or the 
| Point on the Outlide, 
® - Thethickneſs at the top of the Rampire is 
& TQ, and the heigth of ir from the Level-line 
| RA,1s ST or OQ Perpendiculars to it, 
$6 rs : 
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And becauſe common Earth, let it be of Þ ,, 
what ſort ſoever (whereof theſe Rampires are K 4 
made) will not by reaſon of its brittleneſs be F þ 
built upright, but muſt be ſloped to bear up the Þ (4 
top; therefore the two lines RTandQA re- Þ 
preſent the Slopes,R T is the inward Slope, and Þ (4 
QA the outward Slope,and ST being a perpen- K þ 
dicular and drawn from the upper point of the Þ { 
Slope-line, R.T terminates how much the Slope Þ ac 
ſhall be, and is called the Inward T alu, .as O Qu " 
is the Outward Talu, which is always fo little ® q; 
asthe nature of the Earth will endure. Some |: | 6 
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Earths will lye ſo cloſe and firm, that the Our. 
ward.Talu A O may be very ſmall, but the | 
Inward Talu commonly is made double the | 
Slope of the Outward, that upon occaſion the | 
Souldiers may aſcend to the top of it, andy | 
that R$ may be equal to S T the Heighth, | 1 
that is, one Foot for a Feot riling, Ir 
Upon the Plane of the top of the Rampire |? 
T Q, with the ſame Exterior Slope QA, sF 2 
built 2 Breſtwork, or Parapet LLP Q, andÞ 
this is made of a Man's heighth, and ſurround | 
the Fort , to which is added a Foot-bank V x| F 
YL to ſtep up upon, . This Breſt-work ha FE 
irs greateſt thickneſs L Q, the thickneſs at che =! 
op pP, its height PN or p D , his Outwadſ N 
Slope P Q, and its Inward Slope ZL, and & E 
ſtep of the Breſt-work V X Y. y 
The Plane. or Walk of the Ranipice TV, 0 
called Terreplane. = v 
If the Horizontal Level-line RA be cont. ; b 
Y nued 2h 
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| nued out at length towards the ( ampargre, 
| thenis AE the Foreland,Barm or Lizier,to the 
{ Rampire betwixt that and the Ditch , but it 


there were no ſuch Foreland at all, it would be 
much better and ſafer : tor the Foreland gives 


| the Enemy advantage to land on , or it gives 
hold ro, Ladders or other Engines to relt on, 


for paſling the Ditch, and running to the next 
advantageous place for climbing up the Out- 
ward Face of the Rampire, it hinders the So]- 
diers or Inhabitants within from eſcaping by 
flipping down to this Foreland z to prevent all 
which there ought to be no ſuch Forcland , but 
to bring a Stone Wall well wrought frotn the 
bottom of the Mote to the Kampire,in the man- 
netas AL, either a little battering or near an 
upright. But it the Money appointed for the 
making of the Work fall ſhort of the Eſtimate 
including this Stonz Wall about, then you muſt 
leave a Foreland to ſuſtain the weight of the 
Rampire proportionable thereunto, the leſs the 
better. 

The great Ditch or Ate that ſurrounds the 


= Fort, is repreſented under the Level-line by 


E F HG, which muſt be made wider than the 
longeſt Trees that can be gotten, to prevent 
laying over Timbers or Ladders for paſſing it. 
E F is the Inward vlope or Scarp, HG the out- 
ward or Counter-ſcarp, IF or KH the Depth 


# ofir. Andifit be a dry Mote, or a Mote not 


very full of Water , then in the middle of the 
bottom of the Mote there is made a little Ditch 
as 


k 


Modern Fottification, 


as large and as deep as the Work and Earth will | | 
give leave, which is here repreſented by « q yg. Þ 


Next to the ore, if it be full of Water up. 


on the Level-plane G C, ts lett another Fore. 
Jand called the Covert-way, and before that to. Þ 
wards the Campaigne 1s raiſed a Breft-work or 
Parapet with a root-bank ; the Parapet muſt Þ 
be a Man's height, and muſt (lope eatily into 


the Campaigne to 4. 


Laſtly, this Orchographical Sefton or Profil, : 
is cut or placed at right Angles through the | 
Face, for through the Curtain it would be ano. |: 


ther Seftion, becauſe that the Mote is not fo po. 
lited at that place. Thus much for the Explz 
nation of the Terms, 


d. 2. of the Dimenſions and Meaſares of | 


Rambpires , Parapets, Ditch , Covert. 
way, or Breſt-work, 


The Rampire's Thickneſs and Height mult re- 
ceive its Determination from the Judgment of 
the Ingineer and Purſe of the Prince z for ac- 
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cording as the Ground may prove , whether | 
near a Quarry of Stone, where little Earth may # 1 
be had but Stone moſt, or where there is a deep | 
Soile, or as the Works may require to plant 
many Cannons and great Guns upon the Ram- 
pire, or as Money will be found to finiſh with- 
all, ſo muſt the Bigneſs and Subſtantialneſs of 
your Works be. Therefore to give Rules for | 


the thickneſs of the Works, or according to the 


nature 
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| ature of the Polygon (as ſome do) would be 
E needleſs, I thall give you the higheſt chat needs 
# be made, ard the leaſt, and teach you how to 


proportion any mean meaſure from thoſe two. 
The Heighth T S may not exceed 18 Feet 


| or be leſs than Ten , to be higher would bring 


great Inconvenience for defending the Ditch or 
near approaches ; to be lower, not convenlent 


| either for the calte Aſcent, or for Cover to the 


Buildings. 

The Thickreſs of the Rampire R A may be 
from eighty to fitty Feet for all Royal Works, 
and according as Earth 1s to be had it is rea- 
ſonable that ſpacious Works of many Angles 
ſhould have the thickeſt Rampires ; and ſome- 


6 time for Defence of a River , or to fortifie a 
” Paſs ina ſmall Work, the greateſt is required 


alſo; therefore to ſet down politively the Thick- 


| neſs is but to do it by Gueſs, and cannot be 


= exa, 


i\%sS CY 


The S/ope of the Inward (ide of the Rampire 
T R, is commonly a Foot for a Foot, therefore 


= RSthe Talu will be equal tothe Height TS, 
= if TSbe 18 Feet, R S will be 18, ifitbe 15 then 
= 15, if ro then 10. 


The Outward Slope Q A cannot politively 


© begiven, becauſe ſome Earth will ſand better 
= than other ; the general Proportion'is ; a Foot 
© fora Foot, that is, if the Height O Q_be 13 
| Feet, then the Talu O A will beg, if 10 then 5, 
Z Feet, the leſs the Slope the better, but molt 
| times the Rampire will not ſtand at that 


proe 


Fig.z5, 
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proportion without you line it with Bruſh. 
wood and Faggots. Experience muſt be te 
Guide, | 

The upper Thickneſs of the Rampire Tab 


is equal to the lower Thickneſs leſs by the two 


TaluesRSandOA; if it was as before 80 # 
Foot thick ar the bottom , and the Talues 18 | 
Foot and 9 Foot;then the rop would be 5 3 Feet Z 
It the Ramp.re be faced with Stone or Brick, Z 
then the Thickneſs may beabated accordingly, |? 
The Breſ#-work, or Parapet,which ſtands up- | 
on the outward Edge of the Rampire, muſt al. | 
wayes be 6 Foot high,that is Z D muſt be 6} 
Foot, the Outward Height P N muſt be 4 Foc þ 
to give a Slope to defend the Counter-Scarp and 
the Field further on. The Thickneſs of this Px-| 
rapet at the Top p P ſhould be Cannon-prof,f 
and therefore alterable according to the nature} 
of the Soyl ; in light Earth it may be 2o Foot, 
in ſtiffer 16, and in very ſolid rough Clay 4 
Feet. Suppoſe you take it 18 Feet, and allow-f- 
ing the Slope halt a Foot in a Foot, PN will, 
be 4 Feet, and N Q 2 Feet, The Inner Tabf 
L D will need never to be but x Foot, becauſe of | 
the Foot-bank that ſupports it, and that there 
by the Malſqueteers may ſtand up cloſe to i, L 
and therefore the lower Thickneſs of the Pars 
pet L Q will be 21 Feet, | L 
The Foor-ftep or Banquet that Muſqueteers| by 
ſtand on for Service is UXY, and is ; Font 
w_ forVL, anda Foot anda half high forls 
V A. 
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The Foreland, Barm or Lizver (if any be) 
muſt be made ſo wide, as to ſupport th: Ram- 
pire from ſlipping into the Ditch, and is raken 
trom 3 Feer to 8 or 10, | 

The Mote or Ditch, whether dry or wet, 
muſt be made 70 Foot-wide at the leaſt, (fora 
wideneſs under that is not ſafe, for that the Ene- 
my may lay Booms, Beams, or Rafters joyn'd 
(it need be) to lay over it to paſs by, it may be 
wide from 70 Feet to 130 or above, thar is, 
for EG, and it may be 5, 10,0r12 Feet 
deep 1 F, But becauſe the Earth that comes out 
of this Mote muſt not exceed much the Solidity 
of the Earth that muſt make upthe Rampire, 
Paraper of that, and Covert-way, the true wide. 
nels and depth of the Mote will be then ſer 
down, when you ſhall know the Solidity of 
thoſe, the true finding whereof, and the judg- 
ment in giving dire&ion for the beſt building 
of the Works, is certainly the beſt Quality in 
an Ingineer , and he that can beſt mannage this 
part, and can by his Providence proceed to ſave 


his Princes Purſe, is to be preferred before any 
: whifling Pretenders to the meer Theory and 


Paper-part of Fortifications. 

The Covert-way,or paflage between the out- 
ward Slope or Counter-Scarp of the Mote , 
and the Breſt-work,is left about 1 8 Foot wide, 
or a little more or lefs G C, vpon which is to 
be a Breſt-work or Parapet of the ſame height, 


= and with the ſame Foot-Bank that the Rawpire 


© had on the inlide ; but this Paraper has this dif- 


ference, 


64 
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ference, that it ought ro ſlope into the Cam: | 


paigne, ſo that a ſtreight Line drawn from the} 1 
top "2 the Rampire Z, may terminate the Slope | « 
Cf 4. Es gt 
{ty, to practiſe and lay down this Profile & | 
according to this Table, 8 1 
| Fiet, © I 

Baſe of the Rampert R A— 726 | 4 
The Heighth TS or QO ————16 | 3 
The Inward T alu RS- —16 1 
The Outward Q A: — | 
Baſe of the Parapet LQ————:1 | k 
Inward Height LD ——————— 6 |; * 
The Outward Height NP ———— 4 | : 
The Outward Talu NQ 2 |! 
The Inward Q D - — 
Breath of the Foot-barih, VL - - 3. | t 
Height of it VR —— 11] © 


The way on the Rampire or Terra plana Þ " 
The Fore-land or Barm A E — 3 £ 
The Bredth of the Mote E G——112 | 
The Depth of «t 1 F I2 
The Breadth at the bottom F H ——88 
ThetwoTalus E 1 ,or K G either ——12 © 
The little Ditch at the To ——>—18 | 
The Depth of it — — 
The Covert-way G C 18 | 


- — 
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 ,DrawaLinelongenough RSOAEIKGed 
# for the Level or Ground-line, and take a Scale 
= of2oin an Inch, or 3o at moſt, which hall 
& repreſent Feet. And from that Scale take 70 
# for RA, 16 for RS, 8 tor OA, 3for AE, 
Z 112 for EG, 18 torGc, and 60 for cd, and 
, & mark them upon the Paper(as inthe Figure 2 5.) 
# arS. O, I; K. C raiſe or Jet fall Perpendiculars, 
\ & and froin the Scale take 16 for ST and O Q; 
= 12 forl F and KH, and 6 for C f;and draw the 
ZE Ines RT,TQ,QA, EF, HG, cf,andfd: 
= hſtly, tromQ ſatoff QL21,LV3, QN 2, 
\ | andLDr, andraiſcthe Perpendiculars NP 4, 
FF DZ6, and V X 1+, draw the Line VX,XY, 
> YZ, ZPandPQ, and make the little Ditch 
- eqg bylits meaſure,ſo have you the Profile per- 
fected. As for a Farſe-Bray, the making of 
© them being found inconvenient, I mention ir 

, |} not. 
| þ. 3. Rules howts cat up the Solidity 
| of theRampire, and zts Parapet, t9- 
' | gether with the Parapet of the Covert 
, = may beyond the Connter-ſcarp, and to 
” Proportion thereby the Wideneſs and 
Depth of the Mote or Ditch , that ſuffi- 
cient of Earth may be gottets out of the 


ſame, 


{ The Example is of an Hexagonal Fort or 
& Fort of {ix Bulwarks or Baſtions,whoſe Inward 
| Polygon ſhall be 72 6 F»7/iÞFeet,and according 
| $296 


ERS 


© 


> 


Fig. 25, 


Fig.26, 


to De la Adonts way betore ſet down,the Gorge | 
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Line to be + partgf it, viz. 1.44 Feet, the Flank Þ 
the ſame, and the Capital 3, viz. 240, TheF 
Curtain will be 432 , and balt of it 216. The 
heighr of the Rampire 16 Feet, the Inward 


Talu 1.6 Feet, and the Outward 8 Feet. 


Wih | 


theſe Numbers upon a large Royal Sheet of Pa- 
er, with a Scale of 20 Diviſions or Feet inan 


nch, 1 lay down the 12th part of the Rampire # 
from the middle of the Curtain to the Point of | 


the next Baſtion, as followeth. 


Firſt, I draw a Line ar length pc 4, from my | 
Scale of 2o Feet in an Inch, I take the Gorge Þ: 


X 


og” 
19% 
- 
7 


Line 144, and ſet it from proc, and 216 the 
half of the Curtain from c to 4, upon «IF 
raiſe a Perpendicular c f, and take 144 from my þ 
Scale, and ſet it from © to f for the Flank ; then 
upon p upon the Line pc A,1 raiſe an Angle of 
1 20 degrees, (being the Complement of 60 de- 
grees to 1 80) becauſe my Fort is an Hexagon, |: 
and draw:the Line p a for the Capita), and take | 
from my Scale 240 for the Capital, and prick | 


it from 
for the 


fa 


to 4: then 1 draw a f for the Face, f; |: 
ank, and c f for halfthe Curtain, and 


make a Perpendicular at A B, After this I take # 
from my Scale 70 Feet for the Wideneſs of | 
the Rampire, and draw it by B parallel to the E 
former Line BDLK MY for rhe ſeat of the 
Rampire , Icontinue fctoD, and need none 7 
of the Lines betwixt c D and A B, they being 
all equal to 216 Feet. Then within the ſeat of 


the Rawpire I'draw K3»po x at the diſtance Þ 


of 
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of 16 Feet, taken from the Scale equal to the 
Inward Talu, and degr # at the diſtance of 8 
Feet for the Qutward Talu. The Earth or So- 
lidiry that lyes betwixt theſe two Lines is a Pa- 
rallepipedon all of one height and thickneſs, 
and the Content is gotten by multiplying the 
duperticies at the Bottom by the Height of the 
Rampire. The Earth that lies on either {ide 
of this Body, and has each Talu for its Baſe, 
and ends at the Top of the Rampire in a Line, 
are Priimes or half of Parallepipedons, and the 
Solidity is gotten by multiplying the Superfi- 
cies at the bottom by half the height of theRam- 
pire. There yet remains four Quadrangles 
DIKTIh, cdeg, mnop, andrsfq, and wo 
Triangles av randw x y; three of theſe, viz. 
LK #h,and rsfqand avtzlye tothe ontlide 
of the Rampire, and have one or,two Sides to 
be ſeen, but the other three lye with all their 
Sides hidden in the Rampire. The Solidity of 
the firſt ſort being ere& Pyramids, is gotten 
by multiplying the Baſe into 5 of the Height g 
the ſecond ſort, being Pyramids jacent, 1s got- 
ten by multiplying the Baſe by + of the Height. 
Having given the Rule, now we 1hall apply it to 
the Example atoreſaid , and firſt I draw a Line 
in the middeſt between the two Talu-lines, and 
find the half length of the Curtain 216, more' 
by 8, more by 23, more by 23 more by 8, 
more by 1 19, more by 3202, (I give the ſeve- 
ral Lengths that you may fee the PraQice ; } 
all which mzkes 617% Feer, which multiplied 
F 2 by 
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by 46 the Wideneſs, gives 28393 ſuperficial 
Feet for the Plane at the Bottom, and that mn]- 
tiplied by 16 the Height of the Rampire, gives 
45 4288 the ſolid Content in Feet. Next for 
the rwo Slopes the Length of rhe Outward, 1 
find by the Scale to be 511% Feet, which mul- 
tiplied into 8 the Baſe, gives 4892 ; and the 
Inward Slope the Length to be 5475, which 
into 16 gives 8760, both which Baſes 4892 
and $760 makes 13652 Feet, and that multi» 
plied into 8 (half of the Height) gives 1092 10, 
Now for the two Quadrangles, and one Trian- 
gle, that lies to the Outſide of the Rampire, The 
firſt Zhik the Sides are 16 , ard 16 into 
16 pives 256 : the ſecond is 75 fg, I take the 
tength of 7» f upon my Scale, and find it r6 be 
10 Feet, andtake the PerpendicuJar from 4 or 
Stor f, and find it 6% Feet, the Product of 
them will be 65, the Superticies of the Triangle 
AVtis 36 Feet. All theſe three Planes 256, 
G5, 36, makes 357, which multiplied by + of 
the Height of the Rampire 55, makes 1904, 
And for the two Quadrangles and Triangle, 
that lye within the Rampire , uling the like 
means, I find g c 4e to be 64. Superficial Feer, 


mmnp0263, and the Triangle 7 X w 126, | 
which make inall 454, which multiplied into 
103, the + cf the Height gives 4842 ſolid Þ 
'Feer ; all which Solids added, wiz. 454288, | 
109210, 1904, 4842, makes in all 570244 | 
ſolid Feet for the Content of the 12th part of Þ 
the .Rampire, : 


This | 
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This way is Geometrical and very true, but 
the Workmen and Undertakers will not under- 
ſtand ir, but uſe a Mechanical way, which for 
the Eaſe and neer approach to the Truth 1s not 
to be contemned, which is thus. Take the length 
of the outlide of the Rampire for this 1 2th part, 
v4iz. the half Curtain 216, the Flank 144, and: 
Face 2743, Which makes 634z Feet, The 
length of the Inlide by the Scale or Meaſure 
will be found to be 596; Feet, both added 
make 1237, the halt 615% Feet. Secondly, 
meaſure the Superficies of the Profile thug, The 
Bottom 1s 70, the Top 46, the Summe 116, 
the half is 58, which multiplied by 16, gives. 
928 for the Superficies of the Profile. Multi- 
ply the Length 6155 by 928, and the Pradu&t 
will be 5 71 1 24 ſolid Feet for the Content of. 
the 75 part, differing from the true onely 940 
ſolid Feet, which 1 not ſo conliderable. There- 
fore this way as it is very ealie, is moſt uſed g 
though I would have the Ingineer to uſe both, 
(leſt ſome miſtake may be made,) and thereby 
he may be aſſured of the truth, - 

Therefore let the Mechanical Rule generally 
uſed, either for the Rampert, 'Parapet or Mote 
be this. Take the Length of both Sides, and ad- 
ding them together take half as a mean, which 
multiply by the ſuperficial Content of the Profile, 
the Produtt gives the Soltaity. | 

Thus the Solidity of the +; of the Rampire 
is found to be 571184 Feet. The middle 
lengrh of the Parapet I meaſure by the Scale 

| F 3 | be 
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be 62 8 Feet for 7+ of the Parapet, the Super- 
ficies of the Profile of the Parapet 97+, the Su- 
perficies of rhe Foot-bank 4+, the whole Area 
102, which multiplied by the Length 6 8,gives 
for the Product 64056 ſolid Feet. | 
Then for the Breſt-work beyond the Co- 
vert-way that is 6 Foot high, and has 60 Foot 


*T ln to ſlope into the Campaigne marked by 


Fig.25.] 


C fd. For to meaſure the middle Length [ 
muſt not now work by the former Rule, but 1 
muſt take the middle of the Snperficies of the 
Triangle C f 4, becauſe the other would be roo 
long, (and this way ſhould have been obſerved 
in getting the middle of the Rampire, it you 
would have had the Snperficies of the Rampire 
and Parapet together.) The Length of C 4 
is 61, the Height is 6, the half 3,the Area 181, 
the Area of the Foot-bank 1s 45, as before. The 
whole 1855, the half of 185 is 923, and if you 
cut off a Triangle at the end towards 4 of that 
Area, you will find the Line to cut it leſs than 
20 Foot, viz. 19 from C at g, The length of 
the Line that goes parallel ro this Point will be 
found to be 605 Feet for the 1.2th part of this 
Breſt-work, which multiplied by 1 852, the 
Area of the Profile as before, makes 111971 

ſolid Feet, and adding the Solidity of the Ram- 
pire and theſe two Parapets rogether, the 
Summe of all is 6471 1 1 ſolid Feet, being 7+ of 
the whole. Now for the Mote it is reſolved it 
thall be 100 Feet wide. 

The next buſineſs is to proportion the me 
Tr | | p 
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{ of the Moteto this Solidity. The way is to di- 
| vide the Solidity 64711 1 of the Rampire, and 
{ two Parapets by 5 31 the middle Length of the 
| Mote,(trom the middle of the Curtain to the 
| Capital Line extended). the Quotient will be 
1218 ſuperficial Feet for the Profile of the 
| Mote or the Section of ir, (the Mote is like the 
| Rampire in all things, turned: uplide down as 
: ny may ſee by the Fig. (25) EGH EF.) Laſt- 
ly, divide 1218 by the 100, the Quotient is 
12 Foot and ;; of a Foot for the Depth. But 
that will be too little; for if the Slope be one 
Foot in a Foot then at 12 Foot deep, the Top 
being Too Feet, the Bottom 76, the middle 88 
multiplied by x 2 the Depth, maketh 1556,and 
that by 53 1 the Middle for the Length, gives 
560736: thort of the Solidity it ſhould be; 
therefore widen the Mote 12 Foot more , and 
makeit 112 Foot at the top , and then it will 
give you. the true Solidity at 12 Foot deep, If 
the Ground will not endure to go ſo deep, then 
you muſt widen the Mote, fo that you may 
have the aforeſaid Solidity, But I {hall give 
you this Caveat, That the Earth thar comes 
out of the Mote, when Rammed and Trimmed, 
will go into leſs room by neer +5 part ; and 
though the Solidiry of the Gates , Paſlages, 
and Vaults in the Rampire will yeild the more 
Earth for the work , yet all that will not do, 
but you may add ſafely a 2 oth part of the whole 
to be ſure of Earth,as the 2oth part of 647111 
is 33355, Which makes the 3 of the Rampire 
'F4 679466, 
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679466. For if you ſhould want Earth, then | 
1s the Remedy bad, you muft ferch ir beyond F 
all the Works, which will be almoſt double Þ 


the Charge ; but if there ſhould be roo much, 


| that isno Inconvenience, for you will have oc- F 
cafion enough for Batteries and other Works Þ 


within the Fort. 
But this Eſtimate being in ſolid Feet will 


want yet a Reduction to an higher Denomina- Þ 
tion, There has been ſome Hundreds of Thou- F 
ſand Pounds expended in the great Level of Fens Þ 
lying betwixt Cambridg and Boſton, and ſcarce F 
any County in Erg/and but has had Men there, Þ 
. therefore the Cuſtome uſed there is fit ſtil] to be Þ 
continued, becauſe Undertakers of Work know Þ 
beſt how to caſt upby their own uſual way, F 
their Gad or meaſuring-Rod is nine Feet long, F 
and wo of them, viz. 18 Feet, is called a Perch Þ 
or Pole, and that Squared, that is 18 Feet each Þ 
way at right Angles, and one Foot deep, that F 
is 324 ſolid Feet of Earth is termed a Floor, fo Þ 
that all their Eſtimates for Banks or Drains is F 
Judged by the Floor. If you therefore deſire to F 
know how many Floors'of Earth there will 'be F 
in any piece of Work, 'caft it up by Foot- | 
eaſore, and divide the Solid Feet by 324, the F 
Quotient is the Floors, and if the Remainder | 


be 243 itis4, 162155, and 81 is © ofa Floor. 
So that In the tormer Solidity of the Rampire 
and Parapets 647111 Feet, there would be 
1997 Floors of Earth £ and 2 Feet :' and be- 


cauſe this is burr the 7+ part of the whole 


F ort, 
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Yodern Fottification, 
Fort, there would be in the whole 23 967 
Floors, and 24 Feet. There is yet a Parcel 0 
Ground left betwixt the Mote Jaſt meaſured 
and the Curtain, viz. that which is included by 
the Letters cf A =, in which place if there be a 
wet Mote, it will be fitting to leave part of a 
Faus-Bray orTenail,whereon ſhall be aParaper. 
Ser oft the ſame Height and Dimenſions of that 
on the Rampire, and place enough to plant 
Cannons and diſtance for their Reverſe , you 
may take 50 Feet from the Mote,v:z. 3 Feet for 
the Fore-land, 2 1 Feet for the Seat of the Breſt- 
work, and 36 Feet for the Plane, and leave 30 


Þ for a Mote, Betwixt this Work and the Flanks, 
= and the Earth that comes out here, will build 


* the Breſt-work to it, and there will be to ſpare 


| to be carried into the Fort for. other uſes, the 
- Solidity of it will be taken by the former Rules, 
= butif it be thought good to take it all away, 
Z then you muſt exactly caſt it up, and conſider it 
| as part of the Mote. | 


' Thave been very plain in this laſt Paragraph, 


becauſe it is of Conſequence, and it is of more 


2 | uſeroa Prince to have an Ingineer that is know- 
. Þ ingin the Meaſures of a Country, and in the 
> Þ Ratesand Values of Works, than in one that 
* E can vapour, and talk of the Forms and Lines, 
| and be ignorant otherwiſe : for one may lay 
| down more Forts in an hour upon Paper, than 
| all the Chriſtian Princes joyned together ſhall 
| make in Ten years. | 


Now for the Solidity of Cavalcers, Plats 
forms, 
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forms, Mounts, and other Works, if you ſhall 
praQice what I have writ before, it will be ealie 


to do them, for the Cavaleers are round, and calt Þ 
up like a Cone cur off the reſt like the Rampires Þ 


and Parapets, 


0 4. Howto build np any Fort, and how 
to make an Eſtimate of the Coſts and 


Aneys that will be required to do the Þ 


ſame. 


The Body or Maſs whereon the Fort is to be Þ 
built may be conſidered three ways ; either Þ 
i. As Rock and Stone, 2. As Terra firms, Þ 
or good ſtrong Ground; or 3. As Ground 
upon the brink of Rivers, that has been raiſed Þ 
by ſucceſs of Years , which the deeper it is | 


the more ſoft and falſe, till you come to ſome 
certain depth to the firm Ground again, 


T, If it be a Rock, then leſs will ſerve for Þ 
the Mote, and the Mafon that undertakes the Þ 
building of the Walls will agree by the Great Þ 
for railing and getting the Stone and Building Þþ 
of the Rampire, which he will agree for by Þ 
the Rod of 16 £ Feet, or 10 Feet every way, 


which 1s called a Square one Foot deep , and 
the Rates will be ſo incertain that you mult be 
ruled by the Cuſtom of the Countrey where 
the Work is, whereof if you be not a firanger, 


you will be able to caſt the Walls and Moi 
up; It a ſtranger, then by enquiry how Work 
| 5Þ 


© it 
: 1 


+ 


. © Line , or there may be ſet long {treight —_ 
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is let out by the Great , you may compute and 
| value what the Work ſhall be worth doing. 
2. If itbeſolid ſtrong Earth, then you will 
| be better able to deal , and your Work will 
| be ſubſtantial in its Foundation , if it be Work 
} that will ealily delve, and one may ſpitit up, 
| it may be worth five or ſix ſhillings a Floor to 
! dig it up, carry it out, and build up the Rampire 
! and Parapets with it , and to face the outlide 
of the Works with Turf, which you are to cut 
| with ſharp Spades in form of a Wedge, after 
the faſhion of Fig. 27, They may be (ix In- 
: ches or a little more in breadth, and near ſo 
* much at the one end; they may be above a 
| Foot long, near 15 or 16 Inches , andending 
like a Wedge ; theſe are to be Jaid withtheir 
* thicker end to the Face of: the Work, and filled 
' up and rammed with the top ſpit Earth, the 
| Work is to be raiſed Foot by Foot, all level , 
} and the Workmen are not to be ſuffered to lay 
above one Foot and an half, '"cill that be rammed 
| with a good Rammer of 50 or 60 th, weight, 
! all horizontally level , and when that is finithed 
| to lay another Layer of Earth of the like 
| thickneſs, and ramming that, ſo by Foot and 
| Foot rill the Work be complear, To bring up 
| the Slope true, the Ingineer is to make the 
| Workmen ſome Bevills {loping, as the Slope of 
the Work (ball be appointed , ſuch as the Fi- 
 gvre 28, that laying the ſlope {ide to the Work, 
| the Plummet may play down exactly upon its 


Fig. 27« 


Fig. 28, 
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ſo floping as the Work ſhould riſe, and ſup: 
ported each by another upright Pole, 'whicF 
may be left in the Work to guide the Workby, Þ 
as the Workmen well know. The Work be. Þþ tt 
ing 23967 Floors, at 6 s. a Floor, tq finikÞ 
and compleat all will come to 7190. burif iÞ ar 
thould prove Grave], or part Stone, then theſÞ $ 
price of the Work may riſe to two or three Pt 
ſhillings in aFloor more. ' b( 

3. If it ſhould be mooriſh or marſlyF |: 
Ground, then you muſt have great care of th an 
Foundations of the Rampire, for the weigh St 
of that will preſs the Foundation and makeiF of 
raiſe the Mote, and then all will flip down (xÞ de 
was found. both at Sheerneſs and Tlbary,)F 80 
therefore to prevent this, the Foundation «F vil 
the Rampire ought to be Piled , and a FranÞ gr 
of Timber fitted ſo as you fee in the FigwuP of 
29, 30, 3k» The Figure 29, ſhews you honſf 0n 
the Piles were driven , which muſt go ſo deg, Þ la) 
that a 16 hand Bell-Beetle will not at laſt drixÞ do 
above half an Inch at a ſtroke or leſs, if the bu: Þ an 
rom of the Pile come to touch the firm Ground, Þt thi 
The Faces of the two half Baſtions at Sher} fin 
»eſs are thus ordered, A B repreſents the botton# thi 
of the Rampire rowards the Mote , the PilsÞÞ g11 
as you fee in Fg. 29. marked O, are 5 Fon 25 
aſunder, near 3o Foot long, and near a Fon fal 
Square at the Head ; at the diſtance of ſome 1:Þ 
or 14 Foot of theſe,there are as many Piles dri 
ven between E and F, anſwering the forme; 
upon each two of which, there is ſtrong Lan&P 
tys, ; 
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:Þ tyes, one of 45 Foot and another of 3 © Foot, 
| wrought into the Heads of the Piles, with An- 
| chors at each Land-tye, and two Piles to hinder 


be. Þ that the Work ſhould not draw towards the 


Mote ; the Piles and Land-tyes bothin A B 


iÞ and E F are covered with a Liſt of above a Foot 


Square , and betwixt each Land-tyeare 3 or + 
| Files driven here and there, that have Heads a- 
! bove the Plane of the reſt 4, 5 or 6 Feer, that 
* ſands within the Rampire amongſt the Earth 
# and if it be reſolved to Face this Work with 


oh Þ Stone or Brick, then you muſt Plank ſo much 


iÞ of the Forepart with 2 + Inch Plank, and fo 
? deep as you intend the Seat of the Wall ſhould 


.\Þ go, this was done at Sheerneſs, the Face ha- 


'þ ving flid into the Mote, and though it be a 
| great Charge , yet the Inconveniences for want 
© of it will be more, and cauſe greater Layings- 
| out : For at G//zngham it was thought , that 
| aying a . double Floor under the Brick-Re- 


ir Þ doubr, with very {trong Timbers croſs bound, 


© and 3 Inch Plank on bath Floors , yet for all 
this , when the Brick Building was raiſed and 

.Þ finiſhed, ir being 3o Foot Square, 7 Foot 
nE thich, and near 3o Foot high, it began to 
| pive Way, and hung over on one {ide by degrees. 
125 or 26 Inches, and certainly would have 
fallen quite down, if by good Fortune we had 
| not adviſed and reſolved ro undermine the Ke- 


& doubt on the contrary fide, by digging a 10 


.E Foor Dike by it, and under ſome part of it, 
| by which means it came back again, agd when 
; NEAar 
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near to the Perpendicular, the Dike was fili'4 
and ramm'd with Chalk, and the Work has Þ 
ſtood ſo this three years without any alterati: Þ 
on; all which danger might have been ſaved þ 
by driving down Piles to have ſupported the Þ 
Foundations, 
As for the Mote you muſt give it a Slope, Þ 
as you ſhall be adviſed will ſtand without (lip. | | 
ping in, and the Earth muſt be carried up nt , 
Wheel barrows, as was ſhewed before; thi ; 
will not coſt above 5 5. a Floor to.carry out and | 
rrim upon the Rampire, and it will be in van} j 
upon Salt Marſh-ground to face the Bank wihF x 
Turf, for it will not grow, but will after ſome F 
Winters freſh Rains grow of itſelf. To com-ÞÞ 5; 
plete the Eſtimate ot the Fort, care mult b+ « 
raken to value the Buildings of what nature ſo xr 
ever, which requires the Ingineer to be ſome-F «, 
what skill'd that way, that his Eſtimate may le 
reach in ſome meaſure to finiſh the Work , far: 1 
which end there are many Books lately printf ot 
will help him, and to which I refer my Reader,Þ gj 
tor ic would be a longer work than I intend , iÞ [n 
] ſhould go to each particular that would be r-Þ! he 
quired, for the making ſuch an Eftimate con-F thi 
plete, Þ no 
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} 5. To know how long a Work will be int 
finiſhing, how tmany mn muſt work to 
do it in the time preſcribed, and the 
manner to be obſerved in working, 


In Earth that will abide Spitting, one man 


- © will 6ll into Wheel-Barrows a Floor and half 
| of Earth, and it will require three men to carry 
* it, and place it in the Rampire, (one Place and 
| Height with another,) and tor every 1 o Floors 
it will employ a ſufficient Rammer to trim and 
” ram the Ezrth, Therefore our laſt mentioned 
| Fort, containing 2 3 967 Floors, will be finiſh'd 
*F in Eight Months by 350; but this imagines 
| every day fair, and all able ſtout men, You 
| may thefore rely on 500, and leſs will not do, 
*F neither will it bedone in this time 1f it be not 
| let out by the Great. This way may give ſome 
} light, but becauſe all Earth differs, Prices and 
! other Accidents alter, it will be impoſlible to 
| givea general Rule, and upon the place the 
» Ingineer may make ſome Tryals, which may 
! help likewiſe to the Eſtimate-making. You ſee 
| therefore how neceſlary it is, this Perſon ſhould 


| not only be expert in the — part, bur 
# much more in the Mechanical ; he ought nor 
} only to know what belongs to Earth-work, but 


© 
Ti 
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to the Maſons, Carpenters, Joyners, Plumbers, 
and to the prices of Timber, Lime, Sand, Brick, 
and all other Materials , and all this in ſuch 
manner that he may not be overſcen, or aver 
| OD : chings 
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thingsto the Commillioners that are employed, Þ 
for which he may deſerve blame. | | 

Sometimes when the Earth is ſandy, there 
will require great ſtore of Faggots and Brulhs 
wood to lay in the Work , -but I have been Þ 
rootedious about this part already,and will now F 
leave it to the Ingineers Prattice, 


$ 6. Works that are uſually made within 
the Forts, as Platforms, Cavaleers ot 
Mounts, and Cazemats inthe Flanks;F { 
and Works out of the Forts, as Rave | 
lins, Horn and Crown-Works, and ih} E 
like, tf 


1. Ot Platforms. Theſe are the Plantation E 
where Guns are to be placed, and are common. Þ a! 
ly made of Plank and Sleepers to lay them on; 
there needs not for one Gun to be but one Pp! 
Platform, unleſs Timber and Plank bereafo.Þ $8! 
nably to be had , then you may make whole | -®1 
Platforms throughout, for ſv many Guns asyuſ C 
intend to plant rogether : As for a ſingle Pla: 
form, next the Port-hole it need not be above di 
8 Foot wide, and the further end 14, theſ} C 
length ought tobe 1 8 Foot at the leaſt , the Px-ſj | 
rapet muit be opened for thePort-hole,and needÞ W 
not towards the Gun be above 4 Foot wide; le 
and towards the Campaign or Enemy 8 wide, 
this is called an Embraſure ; they are generally ©? 
no more than 2, 18, or 16 Foot aſunder = "B< 
. mi 


Rm bs 


al Yard and 4 Inches, or a Yard and 6 Inches , 
; : h C3 
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| midſt of Port t6 midſt of the Port : But if the 
{ Guns beto Play clear over, without any Ports , 
| the Breſtwork muſt be abated to 2 } or 3 Foot 
| high, as the Wheel of the Carriage will be 
high , and inſtead of Earth you muſt have Can- 
| non BaskKets and Earth ready by, to fill, ſer, and 
| remove, as you ſhall have occaſion. 


' If the Terraplane, or Walk of the Rar- 


| pert will not be2o, or 22, or 24 Foot wide, 
} then on the Fort ſide you may by a Frame of 
{ Wood brought up from the Ground enlarge the 
ſame as you hall ſee convenient. 


2, Cavalcers of Moujits, are maſlie pieces of 


* Earth, raiſed on or near the Ramperts above 
| the Paraper, whereon to plant Ordnance and 
* Small Shot, and are of great uſe to hinder the 
| Enemies Approaches , and to clear the Faces, 
| and diſturb the Batteries of the Enemy. 


I follow the-Dire&ions of AZaneſſor , who 


* places them in the Gorge of the Baſtion, and 
| gives this Rule for 'the Center, vx. Lengthen 
' .out the Line of Defence 'to E, 'till it cut the 
| Capital, the Center of your Cavaleer hall be 
| the middle Point betwixtp and Ear F, with the 
} diſtance of '$4 Feet upon the Center F make 2 
# Circle , which ſhall be the Baſe of your Cava» 
| leer, and becauſe the Slope, if it beof Earth, 
| will be conſiderable , it being to riſe ſolid for at 


leaſt 20 Foot high, therefore fate the Work 
with Brick or Stone, whether (hall be cheapeſt; 
and then the Talu ſliall not need to be above a 


that 


2 


Fig, 2%, 
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that is, 3 Foot and 6 Inches , which will make F 
it above broad in the Diameter 160 Foot, þ 
whereupon ſer a Breſtwork of 20 Seat and F 
high, and other Dimenſions as aboveſaid in Þ 
the Rampire, and there will be a Terraplane at 
the top of above 100 Feet , whereon you may þ 


plant fix Peeces of Ordnance, of as many as | - 


you can, leaving Ports or Embrafvres in the þ 
Parapet , and making Platforms as was laſt F 
dire ed. p 
. Cazemats, or ſeveral Platforms for Guns, 

to be made in the Corner of the Flank, tobe Þ 

hid conveniently from the Enemies Batteries, | 
and fo tobe preſerved, if poſſible, againſt the þ 
Enemy ſhall begin to lay his Galleries and paſs þ 
over the Mote , or to plant their Guns upon þ 
the Counterſcarp over againſt the Cazemat for þ 
the making of them. I follow /fanefſor's | 
Dire&ion , vs. firſt, the Form , ſecondly, the F 
Meaſure. The Cazemat ſhall rake up one half 
of the Flank, and no more , the lower Bat. þ 
tery, which is called the Grand Cazemat, B, s | 
about 7 or 8 Foot, or 9 Foot, from the Level of | 
the Plane of the Fort, and has a Ladder ot | 
paſſage into it from within the Fort A , C is the | 
Parapetto itof 20 or 22 Foot Seat, and has ; | 
or 4 Embraſures in it; D is that part of the 
Grand Cazemat which is moſt hid from the | 
Enemy ; F is the Magazine for this Battery ; 
H 1s the ſecond Cazemar or Platform, muck F 
hid from the Enemy ; G the Ladder, and L the | 
Magazine, and I the Parapet , this is to _ ; 
ut 
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bt one Gun z Ml is the third Platform upon the- 
Level of the Baſtion , which is by 2fazeſſer. 
all firm, having no void within the Baſtion. 
2. The Dimenſions and Deſcription are thus: 
Lengthen the Line of Defence from c to G 
ſome 40 Foot, draw GD parallel to cf, let 


| CFEbehalfofc f,that c F may be equal to FF, 


from the middle of the oppoſite Face, draw the 
LineK F and letir cur G D ins, that you make 
iLand F M 6 Feet, and MN 66 Feet, and 
make MN o parallel co the Flank; and let No. be 
24 Feer : Laſtly, for the Or:/o0xi or Blind, prc- 
long the Face f T 36 Feet, and F V likewiſe 
36 Feet, joyn TV, and tnake that part all 
folid: So have you your Cazemat all made : 
For the Height of the lower Cazemat, make 
it 6 Foot as before, and the reſt as'in the F5- 
we. 
P 4. Now we come to the Qutworks, and 
firſt of the Raveliz , which ſometimes is called 
the Half- von, is a certain Work lying be- 
yond the Dirch for the Covering the Curtain, 
Bridge and Gate, and is often uſed in moſt 
Works both at home and abroad ;; it is like rhe 
Point of the Baſtion with the Faces cut off, as 
you may ſee in the Figure, and the Angle of 
the Ravelin A is not to be under 60, nor above 
100 degrees , the making of it is thus , Leng- 
then out the middle Line of the Curtain o 5 
at length, rake with your Compaſſes the Lengrh 
of the Curtain c c and ſetting one Foot in f, the 
Point of the Flank and Eace, croſs the middle 
hs G 2 Eine 
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Line atq, laying your Ruler at q; and to the 
ſaid Points f of either Face draw the Lines 
of the Ravclin qr-and q 5s, which ſhall be the 
out Gronnd-line of the Ravelin : The Mote a- 
bout this may. be halt the Wideneſs of the 
eat More , the Height of the Rampert may 
30 Feet thick ;-and: ſome 6, 7, or 8 Foot 
high, and rhereon' mzy ſtand a Parapet equal 
with that of theRampire, the Point q may be 
raken a little further, and the Sides may ſtand 
out, if it ſhall be thought good to take in ſome 
part-of the Face': -The Profile and Meaſures of 
this'are to be made after the ſame manner as 
thoſe of the Rampire., For the Half-Moons 
before the- Points of the Baſtion, -now ont of 
nſe, [I deſcribe them not. Note, that the Co- 
vert-way and Parapet, muſt include the afore. 
faid Rayelin, as you may ſee in the F:gure : 
If from the Points of the Flank-and Face f, you 
raiſe Lines into the Campaign at Kight Angles 
to the Curtain ; and from the Points f f ſer off 
f E, f F 720 or 750 Foot, then may you 
Jjoyn E and F erther with 2. =” 
$5. SingleTevail, which is done by joyning 
EF and dividing it into 4 parts , taking one, ſer 
it on the Line -o mz AZ continued to 7 draw 


'EN, FN, the Lines IENF L are the Lines 
'of the Tenail ; which is to have a Ditch, Ram- 
pire and Parapet, asin the laſt of the Ravelin, 
'or lefs as occaſion ſhall require. 


6. For a Horn-Work , it you joyn theſe 


' Points E and F, and fortihe the Exterior Po- 


Iygon 
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lygon EF by any of the Rules before taught , 
or divide E F into 3 parts, one whereof thall 
be E M or F N, draw MN and divide it 
likewiſe into the ſame equal parts at O and P, 
draw FO and EP at OandP, raile Perpen: 
diculars or Angles of 98 according tO Afaneſſon, 
EQOPR F lhall be the Horn- Work delired, 
and all the Works muſt have ſmall Rampires 
and Breſtworks made, as in the Ravelin betore- 
mentioned, 

7. For Crewn Warks, Draw out the middle 
Line from the Center O by »atlength, and 
you may ſet off from the middle of the Rave- 
lin 800 or 1000 Fout to B, making the Point 
9 your Center , with q B ſirike an Arch 
DBE, ſet off the Curtain and Demi-Gorge 
pee from B to F and G both ways , ſo have 
you the Outward Polygons of the Crown- 
Work : draw Lines from F and G to c, the 
Points of the Curtains and Flanks, to termi- 
nate the Points I and H upon the Counterfecarp, 
and draw G 1 and F H, take+* partof B F 
or BG, and ſetit fromBtoM, from G to N, 
andfromFto L,L M, MN are your Interior 
Polygons. For the Demi-Baſtion, make N Þ 
and L O equalto NG or FL, and for the 
Demi-Gorges of the whole Baſtion in the 
middle, let them be + of the Interior Polygon 
MN orML, viz. MY or MX, finiſh the 
Baſtions, by drawing the Lines of Defence, 
and railing Ferpendiculars, or making Angles of 
98? at OXYP, You may make Ravelins 
« "WY betors 
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before the Curtains, if it be needful, or advance 
Horn-Works or Tenails forwards, if there 
be Hills or riſing Grounds, or if you will meet 
an Enemy that is coming to Beſjege you ; for 
the greateſt uſe of theſe foregoing Works are 
0 advance forward into the Campaign, to hin- 
der the ſudden Approaches of the Enemy, and 
to ſpend his time before he ſhall come to the 
Main Works, 

Some other Works are made (which joyn to 
the Counterſcarp) as Bonnets, Double Tenails, 
and others, which ] have no need to ſpeak of in 
this Treatiſe. 

- 8. The Outworks that laſtly are uſed with- 
out, are Cittadels, Caſtles, or Forts of the leaſt | 
ſort, which are built to Bridle the Town or | 
Place, leſt the Burgers ſhould be rebellious, 

and to be the laſt Refuge or Place of Retreat: 
They are commonly of * 4 or 5 Baſtions, and | 
no more, and are ſet ſo that there may be two | 
Faces and a Curtain towards the Town; the 
Center of the Cittadel may be found in the | 
middle Line O M drawn ont at length , the In- | 
ward Polygon of the Pentagon may be + of the | 
Curtain adjoyning, or a little more, the very F 
Center of the Square may be upon the Point of F 
the Interior Polygon p, the Center of the Pen- F 
tagon may be near upon the Outward Point of | 
the Baſtion of the Town, taken away to make | 
the Citadel in : All the Lines are drawn by any 
of the ways ſhewed for great Works, the 
Motes and other Works in proportion accor- 
dingly, 


dingly, and the Rampires as high as thoſe of 
the Town : Peruſe Figure 37-and there you 


| will ſee difcribed theſe Works , which will 


better make you underſtand what has been 
Written. | 


þ 7. To deſcribe upow Paper by way of 
Perſpedive the aforeſaid Works, or ſo 
much thereof as you defare. 


The common Perſpedtive, that deſigns by a 
Point Principal, from whence all Parallels to 
the Principal Line do meet in that Point, s a 
troubleſorae way, and doth ſo diſtrat the Body 
of the Work , that unleſs one be skill'd in that 


kind of Perſpective, he is not able to know 


what it means , it is true, the Ingineer ought to 
be skill'd that way , becauſe ſometimes to re- 
prefent ſome Body near at hand, or fome Engin, 
i will be needful , and to that end Le Boſſee in 
French has writ well, and PerſpeRive PraRique 


more at large, part being Tranſlated and Prin- 


ted in Englit, but for deſcribing of Forts, 
Towns, &c. there 1s another kind of Perſpe- 
Etive, called Perſfpettive Cavalcer , that ima» 
gines the Eye at an infinite diſtance, that is, at 
ſuch a diſtance, that all equal Heights in the 
Fort are ſeen under one Angle , whether fur- 
ther or nearer, and all other Heights propor- 
tionable,and al\ Lines which would meet at the 
Eyeare paralle], becauſe of the diſtance (as we 
ſay the Rays of the Sun falling upon a-Burning- 

| "2 ay Glals 
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Glaſs are parallel; )and after this way of Per- 
ſpeive the Sphere is projeted 2» plans called 
the Analemma, the manner ſet down by Rojas, 
this therefore is not a Mechanical way, butfoun- 
ded on good Laws and Grounds. 

Draw the Lines of your Fort with white 
lines, or with any thing that will rub out, with 
all the Parapets, Rampires, and Out-works, 
Then conſidering what Side you delire towards 
you, whether the Curtain or Point of a Baſti. 
on, or what other Point, draw a long principal 
line facing that Point, if it be the Curtain that 
ſhall be towards you then draw the line parallel 
to it, as in the Example A B, Having a Square 
run the {ide of it upon A B, and beginning at 
the extreme Points of the Ravelin, Baſtions, 
Hanks, Eſpauls, draw Perpendiculars towards 
that Line throughout, omitting thoſe that will 
cut the Rampire' or Parapet ; and theſe Per- 
pendiculars muſt be drawn likewiſe from the 
Inward. Angles within the Fort. Having drawn 
theſe, take what Height you pleaſe , that will 
beſt repreſent the Heights of the Rampires de- 
lired. ' Suppoſe you take half of the Flank c 4 
for a Rule, ſet this off on each Perpendicular be- 
fore drawn, towards the Principal, as in the Ex- 
ample from all the cs, all the f+, all the as, &c. 


from which Points draw Parallels to each re- | 


ſpeftive Curtain, Face, Flank , Rampire in the 
Inſide, as you ſee in the Example, and finiſh all 
as you ſee in one half of the Figure of an Hexa- 
gon complete. _— 


CHAP: 
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CHAP. V. 


Of Irregular F ortifications. . 


d I. Such Figures that have not their 


Sides and Angles equal one to another 
are called Irregular, as the Forms of 
Towns to be fortified commonly are 3 

before any Judgment can be made, it is 

requiſite that the Ingineer make a Map 

or Plot of the whole, with all the Ways, 

Paſſages, Old Walls, (if there be any ) 

Rivers, Pools, Encloſures,and all other 

matters fit to be known in the Draught, 

and then he is to deſign what works 

he ſhall think moſt agreeing to the place 

to be made ; tothis end let him know, 


| I, Hat the ſame Laws and Maxims for 


Regular Forrtifications ſtand and be in 


| force as for Irregular, that is the Lines of De- 
| fence muſt not exceed the Port of a Muſquet, 
| nor the Angles of the Baſtions be leſs than 60 


| or much above go?, and the reſt, 


2, Thatno Angle of his Figure (that is the 


Inward Angles of his Plat) be leſs than go de- 
| grees z if he find them leſs, they muſt be chan- 


ged, 


[3 
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ged, and that Point may be made the Outward 
Point of a Baſtion. 
3- Thatall the difference betwixt Regular 


- and Irregular conſiſts in the reifying the Sides 


that are too ſhort or too long, and altering the 
Angles that aretoo little. = 

For the Sides, if they be 500 Foot or above, 
and under 1000, they may be fortified by Ba- 


ſtions, ſet on each Point as in the ordinary | 


way ; but if the Sides be above 1000, and (0 
upwards to 1500, 1600, or 1700 Feet, then 
you may ſet a whole Baſtion on the middle of 


the Line, and Baſtions on the extreme Points of | 


the Line, which are Points of the Polygons; bu 


if the Line be leſs than 500 Feet, then by length. | 
ning it into the Plane you may make itthe Jon. | 
ger,as you will better underſtand by the Exan. | 
le,taking bythe Scale with your Compaſſes the | 
gth of the Lines, you will find by the prickt F 


Line what is taken in or left oyt. Much after 


the ſame manner you may ſee by the Example | 
when the Angles were too little how they ar: | 
to be enlarged : there being ſo much variety in Þ 
this buſineſs the Ingineer muſt praQtice by him. | 


felf, by drawing ſeveral Plats of Irregular plz 


ces and fortifying them, and becauſe Example | - 
in this matter exceed all Precepts, he muſt per- | 
uſe all the Books he can get of this buſineſs, | 


AMarlo, Fritach, Dogen, and others, but above 


all Dilichize in his P3ribs/ogia he may find 
infinite Examples, that will much help him,and 
will inform both his Judgment and — 


apy _ wn, 


"yy Br » = as ew at 


Vodern Fottilication, 


for effeRing his deſire, For the railing the 
Rampert, and the Parapets,and other meaſures, 
they are to be as in the Regular, and no other- 
wiſe, and you may place all or any of the Our. 
works betore mentioned before the Curtain, as 


| was before ſer down , and there is much a grea- 


ter Latitude for the railing of Out-works,lett to 
the Diſcretion of the Ingineer in this than in 


| the Regular, as you may find by the Terms and 


Examples following. 
I. Aisa Regular Baſtion, wherein to find 


| the Capital Line pa. Divide the Angle at p in- 
| totwo equal parts by po, and draw outop to #, 


that ſhall be the Capital, (which is to be ob- 


| ſerved as a Rule to find the Capitals in all Irre- 
| = Angles.) This Capital p « may be 240 


eet, or a little more or leſs, for now we are 


| not tied to few Feer, and the Gorges may be 
144, Or ſoto 150, or thereabouts. 


2, B isa Doble Baſtion, that is no other 


| then upon the Plane of the great Baſtion ano. 
| ther Baſtion built higher, there may be ſome 
* 12 Or 18 Feet left betwixt the Parapet of the 
| Jower and the foot of the higher Baſtion. This 
| has the uſe of a — _ — the 
| \ Carapatgne, and thereby the Faces oppoſite to 
| it ws fortified. 


3. When the two Interior Polygons are 
much unequal, then the Gorges will be unequal, 


| and then the Baſtion C is called a B«ſtion Com- 
] poſed. | 


4+ Ifone of the Interior Polygons be ſo 
| | very 
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yery ſhort, that you allow it no Demi-Gorg, 
As = Baſtion D, then is is call d a Baſ#0n De. 
5. Ifthe Diſtance from the Points of the [r. 
terior Polygon be double to the uſual Length, 
then in the middeſt you make a Baſtron by the 
former Rules, which is cailed a P/at-Baſtion E, 

6. If the Angle of the Figure at p be le 
than 9o degrees, and becauſe of fome Accident 
of Water or other it cannot be changed; then 


you may cut off the Angle, and joynt it with 


Tenail, as you ſee Fip. F, and it is called; 
Baſtion cut off with a T enail. 

7. A Baſtion cut off, or, as the French al 
them, Baſtionde tache, are ſuch whoſe Gorge 
areina right line with the two Points of the 
Flanksf, and are made like Plat-Baſtions laſt 
named, marked with G. 


8, A Demi-Baſt#on H are ſuch that hav Þ;;: 
their Gorge and Capital equal, about 150 


Foot, and their Flanks half of the Gorge. 
9. Upon an Inward Angle, if it cannot be 
changed, you may place a Plat-form I, that 


great Guns being there placed may ſcoure the Þ 


Mote both ways. 


' 10, If before any Point of a Polygon there heg 


be Mariſhes or drowned Grounds, then a litt] 
before the Point you may raiſe a round Figure, 


called a fonunt, upon Piles, or made with Þ 


Faggots and Earth as at K, the bigneſs to holda 
Corps de Guard, with a Parapet, like as that of 


the Qut-works, Cannon-prook;, this is ufed to Þ - 


hinder 
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hinder Surprizes when the Water is frozen. 
of 11. An Indented Line, 1s often uſed upon 
the Bank of the Counterſcarp, or upon a Ri- 
rer or Sea [ide, or upon the main Land, as here 
aL it has a dead Angle, and laid alide but.upo 
h necellity, 
| I'2, A Counter-Gaard is like M, which is a 
« Demi- Baſtion built in ſome watery place before 
Fn the Main- Baſtion. 
. 13. And ſo if there be lefr in the Mote a 
Tenail N, with a Breſtwork, it 15s called likewiſe 
| 1/Connter-Guard, | 
'Þ-r4; A Bonnet, O is an advanc'd Work like 
: Ravelin, it is ſomerimes made on an high 
place', ſometimes on low ground , but always 
cut'off' and placed beyorid the Counterſcarp, 
15. For an Example of an Irregular Fort , 
| preſent ' you with the Draught of the Fort of 
(| obeerneſs near 2uinborough in Kent , made by 
* FDireRion of His Majeſty - Car. 11, and His 
* Royal Highneſs, and' of that Conſequence, 
A being placed upon' a-Point of Ground at the 
Mouth: of the River Adedway, which it Com- 
a mands., that Men of Knowledge do admire the 
happy Forelight of His Majeſty for. the Di- 
reftion , and that now his Royal Highneſs has 
begun -to. make Docks 'and Ways to Grave 
hips in, and the Officers of the Navy - has 
begun ro ſettle Officers there, and to build a 
Yard and” Store-houſes within the Fort ,- the 
next Age will ſee it a goodly and ſtately Place , 
nhen as even now it is very compleat, © — 
| = | 62, Of 
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$ 2. Of ſmall Forts or Skoxces, which | 
are built for Defence of ſome Paſt, 
River, or other place. | 


\ If they be to be made Regular, of four, five, 
or ſix Baſtions , you may uſe the Rules before. f| k 
going , which are ſufficiently plain , but there Þ þ 
are others of a ſmaller Dimenſion fit for Paſſes Þ 1; 
or Rivers; and likewiſe tor the Field , whichÞ# © 
are : FH a 

1. Triangle with half Baſtions , whichay || u 
be all of equal Sides, or they may be ſome fj 
thing unequal ;, however it be, divide the Sids Þ fo 
of the Triangle into three parts , one of tho | ta 
three parts will ſet off the Capitals p 4; andthe in 
Gorges pc, and the Flanks cf being at RighF th 
Angles with the Side, make half of the Gorge, ff th 
as In the Figere. ; | H 

2. Square with half Baſtions , whoſe Side an 
may be berwixt 100-and 200 Feet, divide ea 
Side into three parts as before in the Triangle, 
and fet off one third from p to «for the Capi, 
and from'p to c for the Gorges , but the Flank 
(which raiſe at Right Angles to the Side) mul 
be but half of rhe Gorge: or Capital , thats, 
one {ixth part of the Side of the Square, * 
the Fignre. * : 

3- Square with half Baſtions and Tong ; \t 
the. Figure. The half Baftions are ! made # 
before, for the Tenail or Tong , from it 
iddle of the Square m2 ſet off one third of + 
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Side toG and H, andupon the Perpendiculars 
hb | fromms to M, anddraw all as inthe Fignre. 

4. Long Square. This may be Fortified 
with half Baſtions as before, anda Tong, or 
as In the Figure. 
ſh 5. Star Redonbr of four Points : This may 
re- | have its Side from 40 to 60 Feet, and after you 
ere | have deſcribed the Square , divide each Side into 
es | two equal parts at »s, take one fourth of ps, 
ich} or half the Side, and railing a Perpendicular 

at 99, ſet off 7s 4 equal to the one fourth of p my, 
and finiſh the Figare. : 

. 6. Star Redoubrs of five or ſix Poems. Firſt, 
for a Star Redoubt of hve Points, make a Pen- 
tagon, pp p &c. and divide each Side in halves 
in z, and raiſe the Perpendiculars mz a, take one 
third of 9» p and ſet it from m to a , and draw 
the Fort : And for a Sexangular Star draw an 

| Hexagon, and divide a Side into four parts, 
and take one for 7s 4, as before ; This Figare 
may have a Side of 500 or 400 Feet. 

7. Plain Redonbts, are either ſmall or great , 
the ſmall are fir for Court of Guards in the 
Trenches , and may be a Square of 20 Foot 
to 30 ; the middle ſort of Redoubts, may have 
their Sides from 3o to 50 Feet ; the great ones, 
| from 60 to 80 Feet Square, : 

The Profiles (that is, the Thickneſs and 
; iy Height of the Breftworks) to be ſet on theſe 
le uf ſeveral Works, and the Ditches, are alterable 
| UF and uncertain , for ſometimes they are nfed m 
pr Approaches, and then the widenefs - = 
Ni relt- 
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Breſtwork at the bottom may be 7 or 8 Feet; 
Inward Height 6, and Outward 5 Feet, the 
Ditch may be 8 or 10 Feet, and ſometimes 12, 
and for the Slopes to be wrought according to 
the nature of the Earth ; ſometimes they may 
be made 1 4 or 20 Feet wide at the bottom, and 
the Height of 7, 8, or 9 Feet, and to have two 
or three Aſcents to riſe to the Parapet, the 
Ditch may be 16'or 24 Feet wide, 'and 5 or 6 
deep ; and ſometimes they may come near the 
ſmalleſt ſort of Rampires, and have a Breſt. 
work Cannon-proof , with a Ditch of 5 or 
Go Feet wide, and are thus made to ſet upon 
Paſſes or Rivers to endure. 


CHAP. VI. 
Of the Defence of a Fort. 


$ 1, Of the Governour, Strength of Men, 
VidGuals » Ammitnition , and Trftru- 


ments of War fit and neceſſary for the | 


Defence of a Fort, - 


I. T'* Governour of a Fort ought to be a 
. 4 good Soldier, a carefa), diligent and 
knowing Man , to know all things belonging to 
a Civil Life, to be juſt both towards the Inha- 
bitants and Soldiers, being well affured and 


= © cm Doe 
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confident of his Soldiers that they will ſtand 
by him before they be brought into the place, he 
ought to have an Eye and good Intelligence of 
the Manners, Lite, and Condition of them both, 
and to have ſubtle and ſecret Spies amongſt 
them to know their PraCtices, their Pleaſures 
ot Diſcontents : And for his Military Care, 
(that having been a part of his Imployment, 
ſome part ot his Life) need not to be ſpoke off, 
to be thort, he. ought never to ſlight danger , 
bur muſt always ſuſpect and fear Surpriſes and 
Treaſons ; he muſt mind his Government , and 
have his Place always in his thoughts , that it is 
his Honour to keep it, for the Intereſt of his 
Prince and Country, with the peril of his Life ; 
and to that purpoſe to ſee that it be in good 
Eſtate, that the Ditches be clear, ind all places 
without be kept pallizadoed and ſafe ; laſtly , 
that he keep Regiſters and Books of all Things 
and Perſons within the Fort, to the end he may 


| ſend in good time all unneceſſary Mouths away 


if he fear to be Belieged. 
2, For the Strength and Number of his Men, 


| he muſt require them according to the Strength 
of his Enemy that ſhall Beſtege him, and ac- 


cording to the Capacity of the Place : For 
every Baſtion 300 Men may be reaſonable, 
thatis 1500 Men for a Pentagon, 1800 for 
an Hexagpn, ſo that 2000 Men may well be 
thought a $o0od Garriſon : And this beſides the 
Townſmen and Artizans. ; 


| 3+ For Proviſion of Viftuals, according to 
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the Number of his Soldiers the Demands of 
his Proviſions muſt be ; he muſt look that his 
Storc-houſes be neatly kept, and that he may 
have room enough to ſhit his Stores, incaſe 
the Encmics Cannon hall chance to beat any 
part down , that he keep an Eye over the Store. 
keepers, that ho Proviſion be loſt or made uſe. 
leſs for want of care or turning. 

4. The Ammunition and Inſtruments of 
War whereof rhe Governour muſt be provided 
are : | 

1. AMuſquets with Bandaliers and Pikes to 
ſpare, to Arm the Townſmen if need be, and 
to ſupply thoſe that may be broken , or fall into 
the Enemies hands ; and theſe he keeps in his 
Armory. 

2. Spare*Cranance or Great Gwns, half as 
many at leaſt as he has Mounted, to ſupply 
thoſe that ſhall be broken or diſabled. 

3+ Shot of all ſorts, as well for Great Guns 
as for Muſquets, together with good ſtore of 
Lead and Moulds to Caſt Muſquet-ſhor in, 

4+ Powder anſwerable, and ſeveral Magz- 
zines in the Fort to lodge it in, and in ſeveral 
Places, Vaults that are made under fome part 
of the Rampire that have much Earth above 
them, and in ſuch other Places where great 
Granadoes may not break into, are of all other 
the beſt m:time of Service, however ſo to lodge 
the Powder in many Places , as the danger of 
Blowing up one may not deſtroy all. The 
Number of Barrels muſt be proportioned t 
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the Rounds of great Guns, and nymber of 
ſmall Arms. 
' 5. Match ptoportionable, and if the place 
be great , Match-makers to be imployed, to 
have Tow, Salr-petre, and other Materials 
ready; > EO , 

6. Shovels, Spades, of each 1000, Pick- 
axes 500 , Wheel-barrows , Hand-barrows, 
Rammers, all to be ready for removing Earth, 
or for Retrenchrments, and to be provided with 
a Drugg for thifting great Guns. 

7. Spare Carriages for the great Guns, 
Axle-trees and Trucks to ſpare, Plank of two 
Inches thick, Joiſts and Spars of each a quantity 


- anſwerable to the bigneſs of the Gatriſons, tos 


gether with a Carpenter and his Men, with all 
Tools belonging to them. 

$, Cannin-Baskets , which ovglit to be 
3 or 4 Foot Diameter, and 5 of 6 Feet high g 
fot the making of which there ought to be Riſc-= 
wood and Stakes with -Bills provided , (unleſs 
they can be made and ent ints the Fort;) theſe 
are called Gabions, and are to be filled wich 
Earth, and to ſtand for great Guns ta play be- 
twixt, or for ſuch uſes. fu/quet- Backers are 
ordinaty; about a Foot or a Foot and halt high, 
$ or 10 Inches at the bottom ; and a Foot at 
the top , theſe fill'd with Earth admit a Maſquet 
to be laid betwixt rwo at the Bottomy and are 
fet on low Breſt-works; or upon Breſt-works 
beaten down. Two or three thouſand. Carrar- 
bags ready made, fome to hold a Foot or a __ 

= Mm 


9p 


£90 


Modern Foztification, 


and half of Earth ; ſome leſſer that are but 
half ſo big, theſe are ealily f61I'd with Earth, and 
laid upon Parapets beat down, or upon the 
edges of Retrenchments, and for need Barrels 
and Hogs-heads fll'd with Earth may ſerve. 

9. Gins for lifting up Guns, a Smith with a 
Forge with all Smiths Tools Good ſtore of 
Iron and Steel, Nayls of all forts, Crows of 
Iron, Steel-Mills for grinding Corn, 

10, Piles or Pallizadoes made of Spars 
3 Inches thick or a little leſs in Diameter, 5 or 
6 Foot high, wrought round, plated or ſhod 
with Iron at the Points, and having two 
or three great [ron Nayls driven through them 
towards the head 8 or 9 Inches long, being flat- 
headed on one lide, the better to drive them in , 
theſe may be ſet in two or three rows, the low- 
eſt Breſt-high, and every Row higher, and (0 
one after another, ſo deep as they may not be 
pull'd up, may be planted on the top of a 
Breach, or on ſome Paſs on a ſudden. 

11. Turn-Pikes, or Spars of 12 or 14 
Foot long, and about 6 Inches Diameter in a 
Sexangular form it is to be bored with holes 
one right under anotherabout an Inch Diame- 
ter, the Axis of each Hole ſhall be 6 Inches one 
from another, but to go by turns from each ide, 
the Pickets that are driven into the Hole are 6 
or 5 Foot long pointed with Iron at both ends, 


-and with Wedges or Nayls faſtened hard into 
the Holes, two of theſe faſtened together 


with an Iron-Chain and Staples ſome 6 Inches 
: D long, 
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long, will be of great uſe ro ſtop the Enemies 
in the Breaches, or elſewhere. But thoſe thar 
you intend for to throw in Breaches muſt be 
made of Oak, and necd not be ſo big, or the 
Pickets ſo leng. 

12, Hoyſe de Freeze is made much like the 
former, but much ſtronger , and is uſed in ſtead 
of a Gate, is called a Twurn-Pike. | 

I3. Crow-feet,Chaus-Traps,or Calthrops, 
are four-pointed Irons, and may be made 2, 3, 
or 4 Inches long; to have thouſands of theſe 
ready of each ſort will be very convenient , the 
leaſt will be uſeful to lay upon Bridges or 
Planks, the greater to ſtrow on the Ground to 
hinder the Cavalry, they have always one 
Point upwards which way ſoever they be 
thrown, - | Ds 

14. Beetles of all ſorts, both for two, three, 
or four hands, to drive Piles or Palizadoes with 
into the Ground , and for other uſes, | 

I5. Two greater Aorter-piects, and one 
leſſer, with Granado-Shels, and all Materials 
belonging to them, theſe will be of great ufe to 
break the Galleries, and hinder the pafſage over 
the Mote, and may do much miſchief co the 
Enemy in his neareſt Batteries, if carefully 
uſed. 

16, Hand-Granadies fitted with Fuzes 
2000, and the Governour is to cauſe that ma» 
ny of his Souldiers may be expert and taught to 
throw and uſe them. | 


. 17, Laſtly, the Governour is to have with 
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him a Fire-Maſter, to make the Fuzes and o- 
ther Fire-works,as Fire-balls to ſhoot into their 
Redoubts and Batteries, and upon the Galle- 
ries and other places z and if the Enemy (hall 
come to Mine and blow up ſome part of the 
Works, he muſt have his Men ready to make 
Cuttings off or Retrenehments, with Parapets 
either of Earth or Sacks, or the like filled with 
Earth; and above all he muſt have good ſtore 
of Money to pay Soldiers withall, elſe they 
will be mutinous and diſcontented, | 


© m—— 


CHAP. VI. 


Of Beſreging Towns. 


Ecanſe I am tied to a ſhort Diſcourſe,] ſhall 
B onely give you the Terms, and reter you 
to great Volums writ of this Subjet. 

7. WhenaGeneral and Army comes a- 
gainſt a Town or Forr, they take care ro ftop 
all the Ways, Paflages, and Intelligence that 
may be ſent either into or out of the Town, 
this is called BJocking up the Town, 
2. Thenextthing is to chooſe a fit placeto 
begin the Lie of Contra-vallation,called Break- 
3ng of Ground, which is to- be choſen beyond 
Muſquet-ijhot er Falcon from the Town, under 
which the Cavalry may ſecurely. lodge : this 
Line is carried round about the Town if the 
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Garriſon be very ſtrong and full. of Men; elſe 


. not, but onely on one part. 


3- It the Encmy have Armies neer , and 
that he will endeavour to raiſe the Siege before 
the Town can be taken, then there. is another 
Line further into the Campaigne to be made, 
which. is called a Zine of Cironmoalation ; 
this Line is to be carried round about, incloling 
Ground enough for all the Army to lodg in, 
and the Quarters of the General and other 
greatCommanders are to be placed. round about, 
ſo as one may relieve aoother conveniently. 
Upon this Line, within Muſquet-Shot one from 
another , are ta be placed Redoubts, Long 
Squares With Tenails, Triangles, with half Ba- 
ſtions, Star-works, Field-Skonces, and other 
Farts formerly taught ro be made , with Ram- 
perts ſome 8 or 10 Foot thick, 6 Foot high, 
with Steps to mount upon the Parapet; the 


Outward Height 5 Foot, the Ditch xo or 12 | 


Foot wide, and 4, 5, or 6 Foot deep. Indeed 
theſe Works are to be made reſponlible-ro the 
Danger the Enemy may put the Army to, 
4. Thenext thing todo is Opening of the 
Trenches, that is, beginning the Lines of Ap- 
proaches towards the Town at about 1200 
Foot from the Town, whereon firſt is to be 
byilt a Redoubt or Battery with Guns,and then 
the Line begins, which is to be carried on ab- 
liquely, { that no Shot can be made out of any 
{ork of the Town that may ſcour that Line , 
with three or four Turniogs you may approach 
| , 1 4 39 
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to the-Counrerſcarp-bank or Glacre. At the end 


of each Turning there muſt be a Redoubt built 


for Guards of the midddle or leaſt ſort of Re- 
doubts before mentioned. The Width of theſe 
Trenches or Approaches may be 12 or 14 
Feet at the trop, the Depth may be 4 Feet, or 
ſuch that the Depth and the Bank made with the 
Earth thrown out, may be good and ſafe Co- 
ver for the Soldiers, it may be 6 or 8 or 10 
Foot at the bottom, and two or three Steps 
muſt be made eaſily to get up to the Breſt- 
work. As you come nearer the Town, the dee- 
per and wider you may make -the Trenches ; 

ut if the Ground be Rocky, or Mariſhes with 
Bogs, then you muſt be provided of abundance 


of Hurdles, Cannon-Baskets and Bavins,ſpoken: 


of in the laſt Chapter , and there deſcribed with 
their ſeveral Dimenſions. ES | 
5. As youare carrying on theſe Trenches, 
there muſt be built Batteries for great Guns, 
according tothe' number you intend to plan:, 
and they may be High Batteries, which muſt 
be raiſed of Earth ſome 12 or.1 6 Foot high, or 
elſe made upon ſome Hill or riſing-ground 
when the Battery is made; the Breſt-work 
may be made with Cannon- Baskets, Sacks of 
Earth or Hurdles. The Guns muſt be 1 2 Foot 
aſunder for Shelter, This high Battery is to 
ſhoot into the Town, to beat down the Houſes, 
terrifie the Burgers, and to play continually day 
and night.” Middle Batteries are raiſed: 4 or 
6 Feet above the Ground, and theſe are to bear 
oo mo an - nt! 
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down the Breſt-works, and Parapets of the 
Rampires, and other Works, Low Batteries 
zre ſuch as are made even |\upon the Level-ſoil, 
and theſe ſerve to play upon the Rampire,and to 


J beat down the Body of the Works, 


6. Inthe carrying on the Lines of Approa- 
ches and Batteries, the Ingineers muſt be ſure to 
be provided of P.//3z.adoes de Camp, - and Piles 


J of 6 Foot , ſach as- was deſcribed in the laſt 


Chapter, Turn-Pikes, and Hoyſes de Freez, 
Barricadoes,that'is a Fence made of Pallizadoes , 
Chandileers, that is Frames to lay Faggots or 
long Bruſh-wood in; Afarntelets, that is Blinds 
made of Board, Muſquet- proof,either with one 
or two (ides running like aWheel-barrow or up- 
6n Trucks, Man's height, under-which one or 
wo Muſqueteers may ſhelter z Blinds of Can- 
yas two or 300 Feet, Thouſands of Crow-feet 
or Calthrops ts hinder the March of Horſe, 
together with great ſtore of Plank and. Timber 


ready, | 


7, | When the- Trenches are brought to the 
foot of the Counterſcarp- bank,then there ought 
to be made a Zine of Communication betwixt the 
wo or more Approaches that were carried on 
at one time. This Zizve of Communication 1s to 
be filled with Muſqueteers, who arecontinual- 


I ly day and night to ſhoot upon the Souldiers, 


who ſhall ſtand upon the Breſt-works before it, 
and'to hinder the Enemy from ſhewing their 
Heads above the Works, whilſt the Cannon are 
beating down the Parapets, and levelling the 
Works, | 8, The 


x06 


$. Thenextisto enter in at the foot .of the 
Counterſcarp-bank , and to carry on 2 deep 
Trench , which is called the Sapp ; when it 
comes towards the Covert-way , it is fo deep 
that it may be cloſed over, and it muſt be dire- 


Red towards the Face, if that be the place that 


is intended to be Mined, which moſt commonly 
is, and not the Curtain, becauſe of the ſtrong 
Defence it receives from the two Bulworks. 

9. When the Sapp and Mouth of it is 
brought to the Mote, then muſt good ſtore of 
Pioneers be imployed to run Earth in Wheel- 
barrows night and day to fill up the Mote, Firſt 
they begin at the Mouth of the Sap, and fl 
that place, fo as there may be gotten a good 
Mount, to cover the Pioneers from the danger 
of the Enemy. The Mount i5 to be raiſed on 
that (ide which reſpe&ts the Enemies Curtain 
and oppolite Flank, and ſo to be wrought and 
roled on(keeping ſtill ſufficient Covert,Cannon 
proof, towards the Enemy) till you have made 
it flat and levell to the water. That you may 
bring on your Gallery, firſt, you bring wo 
Frames of Timber ſome 8 or 10 Feet wide,and 
the Height 9 Feet; the Frames ought to be 8 
Inches and 6, and that fide reſpeRing the Ene- 
mies Flank, let it bz double Plank'd : when 
two pair of theſe Flanks are made, then muſt 
they b2 plank'd, with fome longer ſome ſhoner 
Planks. and Timber to joyn them together. 
Theſe Frames are to ſtand 6 Foat from one a- 
noth=r,or 7,andto be ſq one after another, = 
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I the Gallery reach to the foot of the Baſtion. 


This Gallery thus made is to be covered at the 
_—_ a Font thick of Earth, to hinder Fire- 
s from burning it, and Chandeleers and 
Faggots may be planted on the ſides to ſave the 
Ploneers, 
Io, Aﬀter you come to the Face, the next 
5 to make a Are, which is to be done with 
Miners, who are to have Pick-Axes, Hacks,and 
ather Inſtruments fir for that purpoſe. The 
Mine is made commonly about 4 Foot wide 
nd high, and by ſeveral Turns wrought on, to 
mrevent the Blaſt of Powder coming forwards ; 
hen you are come to a convenient place, 
hich ought to be further than the Outward 
alu, then make a place for the Powder 10 or 
32 Feet wide, and 5 Feet high : place the Paw- 
&r herein, and cloſe up the mouth of the Mine, 
which muſt be carefully done , putting croſs 
Timbers in every Return , leaving a Trunk or 
hollow Pipe all the way fill'd with Powder. 
This Work muſt be fired as ſoon as conveni- 
emly may, left the Powder take harm by too 
uch moiſture, after which follows the Aſſault, 
it the Breach be made conliderable. 
| Bur that the former DireRions may be bet- 
ter underſtood, take a ſhort Diſcourſe writ by 


I Monſieur De /s Art in French , Of Fortifica- 


tion Offenſive and Defenſive, printed at Paris, 


1671, 
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CHAP. VII. 


The way and manner how to Be. 


fiege, Attaque, and Defend a 


Fortified Town or Place. 


LL agree that to gain Time is the 
oreatelt Advantage : therefore as well 


thoſe that Attaque as thoſe who are Belieged, | 


ought always to be in a continual ſuſpicion. the 
one of the other ; elſe ſometime or other the 
one party will certainly be ſurprized, and both 


ought to encourage their men, the one to get 


Ground , the other to maintain it, But before 
I enter into the Diſcourſe, 1 will refle& upon 
two difterent Garriſons, for in that which is 
ſtrong, one ought quite in another manner to 

act, then in that which is weak. | 
Thereforel will repreſent in this Scheme a 
Regular Heptagon with all its Dimenſions, and 
about which place I will ſhew four different At- 
taques. Two of which are carried on forward, 
the other two are kept back by two Sallies, ot 
Trenches made by the Garriſon of the place, to 
meet and drive back the Beliegers. | 
Therefore to draw out the two firſt At» 
eaques, I will propoſe an indifferent Garriſon, 
doing all things pollible for irs Defence,by pre- 
| x  ferving 
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ſerving its Men, and diſputing for Ground, 
which the Beliegers cannot win but Inch by 
Inch, Firſt, we will examine the Confiderati- 
ans of the Attaque of a place, then we will 
ſpeak of its Defence. 

As ſoon as the place is block'd up, and con- 


J {quently the reſt of the Army, Baggage, Pro- 


wions, Ammunition of War, and the Artille- 


ty are arrived, and the General hath form'd out 


bis Carp, they begin to make the Lines of 
Circumyallation , and of Contravallation if 
there ſhall be neceſſity , and when they have 


J thoughts to open the Trenches, the Collonel or 


Commander of the Infantry (whoſe bulineſs it 
1s to open them) ought early in the morning to 
lit the General, or more particularly the Lieu- 


Ficnant General, if he be appointed for this ARi- 


on, He ought alſo to have well reviewed the 
place himſelf, before he hath been with thoſe 
who ſhall pretend to know it. But ſuppoſe that 
be done, and the place for the opening of the 
Trenches appointed out, you muſt begin with a 
preat place of Arms, and two great Eſpaulments 
well Flanqued, which can or may cover the Ca- 
nlry from the Enemies Cannon, and make on 
ene ſide of it a Battery of ſeveral pieces of Ord-= 
cance, well Flanqued and defended by the ſaid 
place of Arms, and by the Line of Communi- 
cation of the Trenches, to the end that this Bat= 
try may continually play upon thoſe of the 
place, ro indeavour to diſmount their Cannon,or 
& the leaſt to bring the Enemies Shot Lage” * 
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which means they may be diverted from firing 
into the Trenches, in which time the Parapets 
of the Trenches may be enlarged and fortified, 
and the ſaid Line of Communication or Ap- 
proaches may be carried on direly towards | 
the Flanqued Angle of one of the Baſtions , if 
there be onely Demi-Lines or Ravelins, which 
defend or cover the Curtains, and in the length 
of every 750 Feet or 120 Toiſes or Fathoms, 
to make a Traverſe tro Flanque the Trenches; 
and good places of Arms in the winding or re- 
turning of the Trenches , and moreover Re- | 
doybts if the Garriſon within be ſtrong : and | 
that the other Attaque be alſo drawn right to 

the other Flanqued Angle of the next Baſti- 

on, to the end that three Demi-Lines and wo 

Baſtions be attaqued at the ſame time, if jt is 

tound neceflary z; which will divert the Ene- 

mies Force and Firings, who will be jealous of 
every place, and equally imploy their ſtrength | 
for each. There muſt be alſo a good Line of 
Communication drawn betwixt the two Tre: | 
ches, to take and fortifie the Ground bertwit 
the two Attaques, by which means the Ent 
mies coming to ſally out,will always find them- 
ſelves betwixt two Firings, Care alſo mult be 
taken that the Batteries be out of danger , and 
that the Cannon be ſo placed, that when they 
play, the Shot may paffe over the Trenches j 
otherwiſe you will many wayes incommode 
your ſelf, and the Enemies Cannon will fire n- 
to the Trenches in the ſame time as they play 
#22inſt your Battgrie, You 
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Yon muſt advance the Batteries in the ſame 
time as you advance your Attaques, and the 
beſt place in which you can place them is be- 


o I ewixtthe two Artaques; for when you are be- 
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comme Maſters of the Flanqued Angle, you may 
with all the facility imaginable divide your Bat- 
tery In two, and diſpoſe it in ſuch manner upon 
the ſaid Flanqued Angles, that you may be 
Maſters of the Firings of the two Flanks of the 
two oppolite Baſtions, and of the Ditch. 
Wherefore it follows, that you ng out 
J Saps all along the Breſt-work of the Coun- 
I terſcarp, and there make great Lodgments , in 
I the middle of which you cnt your-Deſcent into 
thDitch, which you may fill up, or make 

fare Galleries, and ſet your Miners at 
work wichourt hindrance,as is repreſented in this 
Figure, 

If there be great Out-works, as Horn- 
$ Works much advanced, you muſt attaque them 
in the ſame manner, and they being taken will 
J nuch endammage the place decauſe of their E- 
kvation, upon which you may lodge Cannon, 
and oftentimes difcover the Counter-ſcarp, the 
Diſtance of the Baftions, and ſome parts of the 
Rampert , becauſe they never make theſe ſorts 
of Fortifications, bur to take in ſome comman- 
ding Ground, or to cover ſome Infirmity of 
the place. But above all things you muſt or- 
der your Trenches with ſo much care, and to 
Flanque them and render them ſo good andfſo 
ſecure, thar thjnking to advance them by a Mo- 

crlve 
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tive of Oſtentation or Vanity, one may be ob. 


liged to abandon them, if they be (light; and ye 
too much open, Therefore the General, whoſe 


Intereſt it is to preſerve his Men, onght not to | 


divide his Care amongſt the Intereſts of the 


Lieutenant General,and Marſhals of the Camp, | 


or the reſpeRive Regiments, bur ought himſelf 


to vilit thern every day in the Evening, and have | 


a Care that they may be made good, 
The Colonels and Commanders ought alſo, 


entring into the Trenches, to ſupply and pun- | 


Rually to furniſh them with Faggots, Sacks of 


Earth, Gabions, Pick-axes , Spades, Shovels, | 


Mattocks, that the work be not diſcontinued, 


or ſuffer any delay, and at the head of the | 


Camp to make ready all the ſmall Parties to 
ſupport the Pioneers, and defend the. head of 


the Trenches, and to ſend 8 or 10 truſty Solgi. | 


ers, two by two, ſeparated far off the one from 
the other before the Works, to liſten if they 


hear any perſons coming from the Town , to | 


diſcover the part which is to be attaqued, and 
there to ſtay (as I have ſaid) a good diſtance be- 
fore the Works, cach having a Partizan or half 
Pike in his hand, and one or two Piſtols on each 
(ide, to ſeize on thoſe they meet or ſhall fall into 
their Ambuſcado, which would be a great ad- 


vantagez for by thoſe you may know the | 


Strength and Weakneſs of the Place, and 
Strength of the Garriſon, and alſo to ſend out a 
Party of 200 Men to the right and left ofthe 
Trenches, ſomething farther than they are pe 
cc 


ak ww om cw ws @acK BQ0c © Ac CC cc. 


= cc wi 


«fi odhd Ef Po iy AN G3 ey mon, ey yy TOY 


Modert Foztification. 
ted out, who ought to keep themſelves in Ba- 
taillion or Batallia laid under their Arms, with 
Sentinels ſomething advanced to advertiſe them 
of. the Enemies Sallies, to keep hid their 


Matches, and it they had Snap-Hances upon 


this Occaſion they would be far more com- 
modious, and to have in the firſt rank a quan- 


J tity of Partizans to oppoſe Sallies, and to give 


courage to the Pioneers, and time for the Horſe 


J to mount; and thoſe in the Rear of the Tren- 
I ches to advance and meet the Enemy. 


The reſt are things ſo ordinary, that the In- 


; | ferior Officers are not ignorant of. All which 


are repreſented in this Figute by the two At= 
taques A. B, 


To Defend 2 Tow or Fort, 


"A S ſoon as an Army or Party makes their 
Approaches apainſt your Place, and 


J forms their Blocxs, or blocks you up, you are to 
I ſhoot off ſeveral Cannon, to inform the Coun- 


trey round, and give the Signal of Retreat, that 


I all the Parties without may come in with the 


Cattle, and ail that is found about the ſaid 
gh moreover you are to ſend to the Batte« 
tes the Gunners, with order to make ſeveral 


{ Shot to keep off the light Horſemen and Spies 


that they approach not ſo neer. as to view your 
Works, as alſo to favour the Foot and Horſe, 
Who ought every day to _ a Sally, ro ſhew 
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that your Garriſon is (trong and in good heart, 
but with order that-the Infantry go not out of 
Muſquet thet. - For the Cavalry, they ought 
every day from the opening of the Trenches. to 
ſally in ſmall Squadrons, or after the Cravars 
falhion, to draw the Army near, that it may lye 
open to the Cannoneers, who may make ſome 
good Shot, and cur oft ſome Principal Officers, 
Therefore before ong enter into the particu- 
lars of Defence, one ought to diſtinguilh them 
according to two different Maximes, which 
mult be ſpoken of apart ; for if your Garriſon 
be ſtrong, you ought quite in another manner | 
to govern it, as jf it be but indifferent or weak : 
for there are ſcarcely any other Meaſures to 
take then to mannage your Garriſonto the beſt 
advantage, and not obſtinately ro defend your 
Out-works, but rather to look to the Defence 
of your Ditch, and the Body of your Place by 
_ Cannon, with which your Flanks are to 

c extremely well furniſh'd, And as ſoon as you 
perceive the Attaques of your Enemy, you are 
to Counter-mine the Flanqued Angles of your 
Demi-lines or Ravelins, which you ſhall blow up 
at fuch time as you are forced to quit them, You 
muſt difarm all the Inhabitants of the Town, 
forbidding them upon pain of Death not to ſtir 
out of their Konſes without order , and a Pa» 
troull is ts march day and night to execute with 
preſent Death'the Orders given, and the ſmal- 
leſt Examples tmthis Nature will do exceeding 
well. Laſtly, having retrenched yout Baſtions, 


after 


ty 
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after a conſiderable Breach you may make your 
Capitulations. This is all a weak Garriſon 
can do. | | | 

If your Garriſon be indifferent ſtrong, and of 
the Kingdom whoſe Inhabicants are faithful 
and affectionate, you thay chooſe out a ſele& 
Company of the moſt Couragious to mix in 
your own Companies ordered in your Out- 
works and Baſtions ; but never in your 
Sallies. You muſt forbid the Inhabitants upon 
pain of Death not to aſſemble, without order, 
more than 10 or 20, neither to go armed.to 
Church, and that they keep within after the 
Drum founds Tat-zo, and nor to ſir out either 
armed or not armed upon pain of D:ath untill 
the morning at 7 a Clock, without order be 
given, as in danger of Fire, or ſome other ur- 
gent neceſiity ; and in caſe they do otherwile, 
to exetute the Orders without remiſſion ; to 
forbid all Magiſtrates and other Inhabitants, of 
what condition ſoever they be, to propoſe or 
capitulate with the Enemy upon pain of being 
Hanged immediately up without any form of 
Juſtice, and to execute them without mercy in 
caſe of breach of the Commands, Being re- 
ſolved to defend your Out-works with Obſti- 
hacy, to husband yorr Proviſions, tro Coun- 


. termine round. about thoſe Out-works as the 


Eneniy ſhall attaque, and to give fire to the pur 

poſe, to retrench all your Half-Moons, an 

make Retrenchments and Barricadoes all along 

the Covert-way , £0 = all things Inch. by 
Z 


Inch; 
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Inch, and ro quit nothing but. by main force, 
and to-gain more time,ſome of your moſt faith- 
tul and ſtouteſt Soldiers are to ſally with Fire- 
Locks, two by two, and three by three, who 
are to fire upon the Pioneers, with great ſhou- 
ting after the 20075 faſhion, afterwards to re- 
treat into the Counter-ſcarp without farther re- 
cue ; to make often theſe little Sallies, and ne- 
ver let the Pioneers be in reſt, or the Trenches 
quiet, to keep all the Soldiers in readineſs to 
give fire as ſoon as your party is return'd, by 
which generally many Officers are kill'd that 
do advance. | 
After a Stormy or Rainy. night, to make a 
great and brisk Sally about Sun-riling or break 
of Day, as Opportunity ſhall admit, with a 
quantity of Nayls yo cloy the Guns, Pick-axes, 
Spades, Shovels to throw down their Lodg- 
ments, with Flails, Spears, Manches de Revers, 
and other terrible Inſtruments; one dozen of 
Granadiers, a quantity of Muſquetoons to make 
a conſiderable Aſſault; to throw down the 
Works inſuch:manner, that the Enemy coming 
to regain Ground may lye open to the Shot 
from the -Out-works, which ought then well 
furniſhed and in readineſs to make a continual 
firing to favour the Retreat of the Sally. And 
by this means the Enemy fhall not gain a Foot 
of Ground, but at a very dear Rate ; and being 
teduc'd torhe Ditch, you are there to make 
lictie Mines ready to. blow up, Cotters or Fou- 
tades at the Foot of all the —__ 
0 


, 
J 
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of the Baſtions, Which Flanques all along the 


Faces, and ſees all along the Curtain. There 1s 
nothing makes greater Slanghter, or with grea- 


J tercaſe hinders Undermining,than to have your 


Flanks well furniſh'd with Cannon, which may 
beat upon the Flanqued Angles, and ſcour the 
Dirches. Ir is almoſt impoſſible for the Ene- 
my to enter there, to make any Lodgment , or 
ſer any Miners to work npon the Body of the 
place; ſothat being not able to make a Breach 
but by their Cannon, it is repaired, and the 
Baſtion cut off, and retrench'd with the Mines 
prepared under the Breach , and the Batteries 
made firm before they can ſtorm, and tor three 
days they cannot make any Lodgment, not- 
withſtanding they have won all the Flanqued 
Angles, and made a Breach of 12 Fathom to 
the very foot of the Baſtion, yet they cannor 
maintain it but with great Joſs, nor can they 
avoid the Granadoes and Fireworks that will 
continually be caſt upon them, and will be re- 
duced to approach there, by Sap, and one may 
meet them counter-ſapping with the greateſt 
facility imaginable, becauſe one has had leiſure 
enough to prepare them by Lodgments made 
exprels tor that purpoſe. So that theſe Seiges 
laſt for an Age, and make great Armies perith, 
neither can they come to their intended purpoſe, 
as Is repreſented in this Figure, by the two At- 
taques A. B. 
As for ſuch Places as have a ſtrong Garriſon, 
3 ought always to have ſmall Parties out, to be 
I 3 þ9- 
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pobitively advertiſed what part the Enemy will 


artaque.; as ſoon as that is diſcovered, they 
ought always to annoy them by continual ſma]l 
Sallies, two by two , who creep into the Field 
unperceivable, and fire upon the Pioneers. The 
Out-works are to be well furniſhed with men 
to keep continually firing, and to render them 
moreable they are to be reliev'd twice a day, 
and twice a night, to make a great Sally after 
Rain and the labour of the Night, at Break of 
Day as aboveſaid. One may alſo bring in the 
Enemies Cannon at certain Conjunctures as 
may happen, eſpecially at ſuch time as you un- 
derſtand what part the Enemy intends to at. 
taque, you meet them in the ſame manner as 
they approach you. But you are to obſerve to 
work forward on, from the two inward Angles 
of the Covert-way, as it is marked in this Fi. 
gure, that you may be defended by the two 
Faces of the Baſtions, and by the Covert-way, 
and to cloſe always by two inward Angles, as 
you ſee repreſented by the two Points in the Fi- 
gure R in this Scheme, and marked by C D. 
And as ſoon as you have workt out of Falconer 
Shot, you aretocloſe them by the Figure of 
ewo half Baſtions as is repreſented. © 
This being done, the Enemy is obliged to at- 
taque you there, ſo that the ſame Retrench- 
ments.that you have made to ſtrengthen your 
ſelves, the ſame time you advance your Works, 
and form your Figure ro ſerve you to retire foot 
by foot, and your Enemies cannot gain ow 
ut 
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but foot by foot, alſo puſh of Pike; and with 
q incredible loſs, And for as much as you are 
under Cover, and they cannot execute any thing 
but by lying open, nether can they inſult over 
J you, becauſe you have Retrenchment upon Re- 
J crenchment, and Out-works flanqued every 
3 where, andlaſtly, covered by your Baſtions 
1 and Counterſcarp, neither can they thun you or 
J attaque you elſewhere, for they would put 
them betwixt two Firings. So that the greateſt 
Armies in the World could not advance but by 
much time and ineſtimable loſs, and that is pro-, 
perly to undertake the works of xioz as to at- 
raque a great Garriſon furniſhed with Officers 
of ſuch Abilities. t 

Within the Town you are to hinder the af- 
ſembling ot the Inhabitznts by a Corps de Guard 
in the middle of the place, and by Patrom/'s 
marching day and night through the Town. 
And tor the other Cares and Polnick Circum- 
ſpeRions of the Governours I wiil not ſpeak of 
them, being a ſubje& too long, only all this be- 
ing writ for an ordinary Capacity. 

Here followeth the Table of Angles, taken 
our of Count Pagan; the firſt Column under 
the word Baſe or Bare every two Inches to one 
Foot ; then from one Foot every two Inches to 
ewo Feet, &c. The ſecond Column are the De- 
grees and Minuts anſwering to the ſaid Baſe in 
a Triangle, which has the two containing Sides 
3o Feet apiece. The Baſe may alter from no- 
thing ro 60,when the two containing Sides will 
dhen be a ſtreight Line. I 4 A 
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A Table of Angles to a Baſe of 30 Feet. 
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Angles to a Baſe of 30 Feet, 
ej uu | 


28%57'(20) 
29:17] 2 
29437] + 
29:56] 6 
30:16] 8 
30: 36 To 
30: 56|(21) 
31:16] 2 
31: 36] 4 
31:56] 6 
32:16] 8 
32:351 10 
32: 55](22) 
23: Tei Dd 
33:35] 4 
33:55] 6 
34:15] 8 
37] 10. 
34: 55](23) 
35:15] 3 
35335] 4 
35:55] 6 
36:15] 8 
36:35] ro 
36:55 |(24) 
37:15] -2 
37: 36] 4 
37:56] 6 
38:16] 8 
38:361 ro | 
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WET nd Angles to a Baſe of 30 Feet. 
Zaſe. | Angles. | Ba Baſe. FX SEED { Baſe. | Angles, | les. | 
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A Table of Angles to a Baſe of 30 Feet: 
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[45) AO 7] (551 32%5 3" 
97: 40] 2 r13:28| 2 (133: 41 
98:09] 4 [114:03 4 134: 30 
98:35] 6 [114:38 4 44 $20 
99:08] 8 |115:14} 8 [136;11 
99:37] I0 15:49 10 137: 03 
100: 06|(51) 116: 26]|(56)Þ 37:57 
100: 36] 2 |117:02} 2 ]t38: 49 
t01: 06] 4 [117:39] 4 1139: 44 
101:36| 6 |148:16] 6 [140:40 
co2:07] 8 [118:53] 8 1t41:38 
i102: 37] 10 |119:31] 1o 1142: 36 
103:08 (52) 126: 0g og [(57)]143: 36 
103:39 120:47| 2 [144:39 
104: 10] : 121:26 4 [145243 
r04:41] G6 j122:06| 6 146: 48 
ro5:12] 8B j122:45] $8 1147: 57 
105: 44] 10 jt23:25} 10 149: O8 
1106: r6 (53) 124:06 (58) [50:20 
106: 48 124:47| 2 [151:36 
[07:20 p 125:28] 4 [12:55 
107:52| 6 [126:10| 6 []154:19 
tro8:25] © [126252] 8 ſi55: 48 
1o08:57\| 10 127: 35 | #© 299 22 
109: 30 (54) |128: 19 (59:59: 03 
10: - 2 [129:03 1 60: 53 
11C:37] 4 j129:48 , 162; 54 
11:11] 6 [1309:33] 6 [165:12 
t11:44| 8 [131:19] $8 [167: 48 
12:18] 10/132:06| 10 [171: 38 
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There be many other things belonging to 
this Art, which the Limitations I am bound to 
will not give Liberty to ſer down , I give you 
nevertheleſs a Catalogue of ſuch Books as [ 
have by me, to the end (if the Reader pleaſe) by 


ſuch he may be inform'd of ſuch Works, In- 


ftruments, and Engines of War, as have been 


made by the moſt Expert and ableſt Ingineers, | 


ſince great Guns were in Uſe, 


| Books in Folio. 


T. Roberts Vulturii de re militars; Lat. Parik, | 


I5JJ2, 


2. Diſcourſe d Architetture de Guerre Anvers, 


1579» 
3- Fortification per Caſtriott. It. Venice. 1 584, 


4. Lucar's Solace and Colloquies, Eng. Lon- 


dou. 1588. 


5. Fortification. de Errard de Barladuc. Fr. a 5 


I 604. 


G. Le Artipleria as Pietro Sara. It. Venice, ; 


1621. G 


7. Rerum ad Sylvan Ducis Hiſtoria. Lat. | ! 


Lug. Bat. 1631. 


| 8. Hexam's Art Military in 3 parts: Lon, ; 


1637. 


9. Ward's Animadverfions of War. Zoya, | 


I630. | 
Io. Fertification delle Citta. It, per Maggs. 
I614. bi 


Il. Let | 
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11. Les Fortifications de Count Pagan, Fr.1 6455 
'0 B12, Peribologia Wilhelms Dilichis. Lat.1 641. 
0 B13. Architectura Militaris Matth. Dogen, 
u & Lat. Am. 1647. os 
1 14s Fortifications Anth. de Villa. Fr, Lyons, 
Y BB :1641, 
i- Wi5. Regles General. de Fort. per Hondinm Fr, 
NY, Hague. 1625. 
S, $6. Fortification Lorin, It, 1609. | 
Ai7. Architeftura Militaris per Fritach, Fr, 
q Leyaen. 1635, | 
As, Architeura AMilitars  Maralors, Tat. 
I Amſt. 1633. 
J'9. The ſame in Engliſh by Hexam. 1638. 
ic. Offeſa + Defeſa Piazza per Piet. Paulo. 
;, & Venice 1654. | | 
$:1. 7oſephi Furtenbach opera 1645: 
J:2, Corona Imperiale Saras. It. 1618, 
13. Corona Dogale Petri Saras. It- 1628, 
£4. Corona e Palma 1. per Capo Bianco, lt. 
, $.1648. _— : 
4 #5. Fortification. T enſint. Venice. 1630. 
£6. Flavii Vegetit dere MMilttari: 1616. 
*:7. Obſidio Corbienſis. Lat. Paris. 1637: 
., $8, Regale Aiulitare per MMelro. It. 1611+ 
9, Of odio Bredana. Lat. Antwerp. 1626, 
[ $9. {uſtis Lypſis Poliorceticon. Lat. Antit 599. 
11. Architetara Militar. It. Venice. 1635. 
|, ;2. Obſedio Grollia- per Grotium./Lat. Amſt. 
1629. 
B33. Artillerie pay Diego Off ano Zutphen.1 62 1. 
34. Ars magna Arnlleris per Seimonmur. 
; {| Lat. Amſt, 1650, 35. T ac» 


IP{<t” vw; > 
VT 
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36. Tacquae Architetwra Mil. Lat, Am, 
1669. | \ 

36. Strengthening of Strong-Holds by Ruce, 
Lonaon. 1668, x8: MY 

37. Hydrography. Furnier. Fr. Par. 1667. 

38. Military and Maritine Diſcipline, Lord, 
r672, 


3 9. Deſconrſs delle Fort di C arolo T hertz. lt.1 589g; 


40, 1l. Principe defeſo Flamells. It- 1604. 
41. Dneſits militar. Flamells. It. n606, 
42. Theatv. milit. Cap. Flaminio. It. 1617. 


43- Des Fortifications de Jacques Pervet, Fr, | 


I620,, : 
44. Carichi mil. del Brancaccio. It. 1620. 


45. Novum & magnum Theatrum urbings Bel- | 
vice, Regie & Faderate, Jo. Blacn. 2 wol. | 


Lat. 1652, 
In Quarto. 


1. 1! perfeto Bombardiero It. per Gentilins. | 


1626. 


2. Proteo militare de Bayt. Romano. It. Nap. | 


1595. | v5: 
3. Norwodd's Fottification. London. 1639. 


4- Milicary Diſcipline by Barife. Lozd.1643: | 
Se Anime de Munitionibus, Lat. Lugd. Bat. } 


I 626. 
6. Smith's Art of Gunnery. 


7. Bogrn's Art of Shooting in great Ordnance. | 


9; 


8, Gunner's Dialogue, by Rebers Norton, 


- - 
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9. Le Bombardiero Veneto It Venice. 1631. 

10, The Complete Cannoneer. Eng. 1663. 

It. Amuſſis Ferdinandea per Gaſp. Schortis, 
1662, 

12. Philippus Flemingus de Otfid. Oſtenaa. 
1662. 

13. Fortifications by Gerbzer, Eng. 1648. 

14. Trattatis Inſtru Fr. Cnopis. Lat. 1633» 


4 15. Trattatn dell : Artiglieria di Tho Adoretth, 


1665, 


In Ocavo and 12. 


Jr. Les Diſconrs mil par le Sr.du Praiſſac.1615:; 
J:. Artof War by the Lord Praſſaic. Cambr. 


1629. 


L 3. Pratt ique de le Guerre per Malthis.Fr.1668, 
3 4. Element. Arch. mil. per Nich. Golaman. 
J5. Prattique &F Maximes de Guerre per Valter, 


& le Met. 1671. | 


$6. Breeve Trattato del Modern. Fort. It. 1665, 
$7. Artof Gunnery by XN. Nye, Eng. 1647» 
* $68. Enchiridion of Fortification. Zond. 1645. 

29. Les Trauanx de Mars en trois parties. Ir, 


1671, 
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